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' To thi solid ground

Of .Viitur^ trusts the mind which builds for a_ -Wordsworth

THURSDAY, NOVEMBER 2, 1871

RIPPLES AND WAVES*

YOU havealways considered cohesion of water(capillary

attraction) as a force which would seriously disturb

such experiments as you were making, if on too small a

scale. Part of its effect would be to modify the waves

generated by towing your models through the water. I

have often had in my mind the question of waves as

affected by gravity and cohesion jointly, but have only

been led to bring it to an issue by a curious phenomenon

which we noticed at the surface of the water round a

fishing-line one day slipping out of Oban (becalmed) at

about half a mile an hour through the water. The speed

was so small that the lead kept the line almost vertically

downwards ; so that the experimental arrangement was

merely a thin straight rod held nearly vertical, and moved
through smooth water at speeds from about a quarter to

three-quarters of a mile per hour I tried boat-hooks,

oars, and other forms of moving solids, but they seemed

to give, none of them, so good a result as the fishing-line.

The small diameter of thi fishing-line seemed to favour

the result, and I do not think its roughness interfered much
with it. I shall, however, take another opportunity of trying

a smooth round rod like a pencil, kept vertical by a lead

weight hanging down under water fron one end, while it

is held up by the o:her eni. The fishing-line, however,

without any other appliance proved amply sufficient to

give very good results.

What we first noticed was an extremely fine and

numerous set of short waves preceding the solid much
longer waves following it right in the rear, and oblique

waves streaming oft" in the usual manner at a definite

angle on each side, into which th: waves in front and the

waves in the rear merged so as to form a beautiful and

symmetrical pattern, the tactics of which I have not been

able thoroughly to follow hitherto. The diameter of the
" solid " (that is to say the fishing-line) being only

two or three millimetres and the longest of the ob-

served waves five or six centimetres, it is clear that

the waves at distances in any directions from the solid

* Extract from a letter to Mr. W. Froude, by Sir W. Thomson.

VOL. V.

exceeding fifteen or twenty centimetres, were sensibly

unforced (that is to say moving each as if it were part

of an endless series of uniform parallel waves undisturbed

by any solid). Hence the waves seen right in front and
right in rear showed (what became immediately an obvious

result of theory) two different wave-lengths with the same
velocity of propagation. The speed of the vessel falling

off, the waves in rear of the fishing-line became shorter and
those in advance longer, showing another obvious result

of theory. The speed further diminishing, one set of waves
shorten and the other lengthen, until they become, as

nearly as I can distinguish, of the same lengths, and
the oblique lines of waves in the intervening pattern open

out to an obtuse angle of nearly two right angles. For a

very short time a set of parallel waves some before and
some behind the fishing-line, and all advancing direct

with the same velocity, were seen. The speed further

diminishing the pattern of waves disappeared altogether.

Then slight tremors of the fishing-line (produced for

example by striking it above water) caused circular rings

of waves to diverge in all directions, those in front ad-

vancing at a greater speed relatively to the water than

that of the fishing-line. All these phenomena illustrated

very remarkably a geometry of ripples communicated a

good many years ago to the PhilosopJiical Magazine by
Hirst, in which, however, so far as 1 can recollect, the

dynamics of the subject were not discussed. The speed

of the sohd which gives the uniform system of parallel

waves before and behind it, was clearly an absolute mini-

mum wave-velocity, being the limiting velocity to which

the common velocity of the larger waves in rear and
shorter waves in front was reduced by shortening the

former and lengthening the latter to an equality of wave-

length.

Taking '074 of a gramme weight per centimetre of

breadth for the cohesive tension of a water surface (cal-

culated from experiments by Gay Lussac, contained in

Poisson's theory of capillary attraction, for pure water at

a temperature, so far as I recollect, of about <f Cent.),

and one gramme as the mass of a cubic centimetre, I

find, for the minimum velocity of propagation of sur-

face waves, 23 centimetres per second.* The mini-

* One nautical mile per hour, the only other measurement of velocity,

except the French metrical reckoning, which ought to be used in any prac-

tical measurement, is 51*6 centimetres per second.
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mum wave velocity for sea-water may be expected to be
not very different from this. (It would of course be the

same if the cohesive tension of sea water were greater

than that of pure water in precisely the same ratio as the

density.)

About three weeks later, being becalmed in the Sound
of Mull, I had an excellent opportunity, with the assist-

ance of Prof Helmholtz, and my brother from Belfast, of

determining by observation the minimum wave velocity

with some approach to accuracy. The tishing-line was
hung at a distance of two or three feet from the vessel's

side, so as to cut the water at a point not sensibly dis-

turbed by the motion of the vessel. The speed was de-

termined by throwing into the sea pieces of paper pre-

viously wetted, and observing their times of transit across

parallel planes, at a distance of 912 centimetres asunder,

fixed relatively to the vessel by marks on the deck and
gunwale. By watching carefully the pattern of ripples

and waves, which connected the ripples in front

with the waves in rear, I had seen that it in-

cluded a set of parallel waves slanting oft' obliquely

on each side, and presenting appearances which
proved them to be waves of the critical length and cor-

responding minimum speed of propagation. Hence
the component velocity of the fishing-line perpendicular

to the fronts of these waves was the true minimum
velocity. To measure it, therefore, all that was necessary

was to measure the angle between the two sets of parallel

lines of ridges and hollows, sloping away on the two sides

of the wake, and at the same time to measure the velocity

with which the fishing-line was dragged through the water.

The angle was measured by holding a jointed two- foot

rule, with its two branches, as nearly as could be judged,

by the eye, parallel to the sets of lines of wave-ridges.

The angle to which the ruler had to be opened in this

adjustment was the angle sought. By laying it down
on paper, drawing two straight lines by its two edges,

and completing a simple geometrical construction with a

length properly introduced to represent the measured
velocity of the moving solid, the required minimum wave-

velocity was readily obtained. Six observations of this

kind were made, of which two were rejected as not satis-

factory. The following are the results of the other four :

—

Velocily of Deduced Minimum
Moving Solid. Wave-Velocity.

51 centimetres per second. 23 'o centimetres per second.

38 „ „ 23-S

26 ,, ,,
23-2

,, ,,

24 ,. ..
22-9

,,

Mean 23^22

The extreme closeness of this result to the theoretical

estimate {23 centimetres per second) was, of course, merely

a coincidence, but it proved that the cohesive force of sea-

water at the temperature (not noted) of the observation

cannot be very difl'erent from that which I had estimated

from Gay Lussac's observations for pure water.

I need not trouble you with the theoretical formula: just

now, as they are given in a paper which I have communi-
cated to the Royal Society of Edinburgh, and which will

proljably appear soon in the PJiilosopJiical Magazine. If

23 centimetres per second be taken as the minimum speed

they give 17 centimetres for the corresponding wave-length.

I propose, if you approve, to call ripples, waves of

lengths less than this critical value, and generally to

restrict the name waves to waves of lengths exceeding it.

If this distinction is adopted, ripples will be undulations

such that the shorter the length from crest to crest the

greater the velocity of propagation ; while for waves the

greater the length the greater the velocity of propagation.

The motive force of ripples is chiefly cohesion ; that of

waves chiefly gravity. In ripples of lengths less than half

a centimetre the influence of gravity is scarcely sensible ;

cohesion is nearly paramount. Thus the motive of ripples

is the same as that of the trembling of a dew drop and of

the spherical tendency of a drop of rain or spherule of

mist. In all waves of lengths exceeding five or six centi-

metres, the effect of cohesion is practically insensible, and
the moving force may be regarded as wholly gravity.

This seems amply to confirm the choice you have made of

dimensions in your models, so far as concerns escaping

disturbances due to cohesion.

The introduction of cohesion into the theory of waves
explains a difficulty which has often been felt in consider-

ing the patte»n6 of standing ripples seen on the surface

of water in a finger-glass made to sound by rubbing a
moist finger on its lip. If no other levelling force than

gravity were concerned, the length from crest to crest

corresponding to 256 vibrations per second would be a

fortieth of a millimetre. The ripples would be quite undis-

tinguishable without the aid of a microscope, and the

disturbance of the surface could only be perceived as a

dimming of the reflections seen from it. But taking

cohesion into account, I find the length from crest 10 crest

corresponding to the period of gsa °f ^ second to be rg
millimetres, a length which quite corresponds to ordinary

experience on the subject.

When gravity is neglected the formula for the period

{P) in terms of the wave-length (/), the cohesive tension of

the surface (T), and the density of the fluid (p), is

P =
Vs

where 7* must be measured in kinetic units. For water

we have ;> = i, and (according to the estimate I have taken

from Poisson and Gay Lussac) T = 982* X '074 = 73.

Hence for water ., „

V^ ^ t
21-4

P =
^2 77 X 73

When / is anything less than half a centimetre the error

from thus neglecting gravity is less than 5 per cent, of P.

When / exceeds 5^ centimetres the error from neglecting

cohesion is less than five per cent, of the period. It is to

be remarked that, while for waves of sufficient length to

be insensible to cohesion, the period is proportional to

the square-root of the length, for ripples short enough to

be insensible to gravity, the period varies in the sesqui-

plicate ratio of the length.

William Thomson

iVIr. Froude having called my attention to Mr. Scott

Russell's Report onWaves (British Association,York, 1844)

as containing observations on some of the phenomena
which formed the subject of the preceding letter to him,

I find in it, under the heading "Waves of the Third Order,"

or, " Capillary Waves," a most interesting account of the

* 982 being the weight of one gr,

metres per second.
I kinetic units of force-centi-
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"ripples " (as I have called them), seen in advance of a

body moving uniformly through water ; also a passage

quoted by Russell from a paper of date, Nov. 16, 1829, by

Poncelet and Lesbros,* where it seems this class of waves

was first described.

Poncelet and Lesbros, after premising that the phe-

nomenon is seen when the extremity of a fine rod or bar

is lightly dipped in a flowing stream, give a description of

the curved series of ripples (which first attracted my atten-

tion in the manner described in the preceding letter).

Russell's quotation concludes with a statement from which

I extract the following :—...." on trouve que les rides

sont imperceptibles quand la vitosse est moyennement au

dessous de 25c. per seconde."

Russell gives a diagram to illustrate this law. So far

as I can see, the comparatively long waves following

in rear of the moving body have not been described either

by Poncelet and Lesbros or by Russell, nor are they shown

in the plan contained in Russell's diagram. But the curve

shown above the plan (obviously intended to represent the

section of the water-surface by a vertical plane) gives these

waves in the rear as well as the ripples in front, and proves

that they had not escaped the attention of that very acute

and careful observer. In respect to the curves of the

ripple-ridges, Russell describes them as having the

appearance of a group of confocal hyperbolas, which

seems a more correct description than that of Poncelet

and Lesbros, according to which they present the aspect

of a series of parabolic curves. It is clear, however, from

my dynamical theory that they cannot be accurate hy-

perbolas ; and, as far as I am yet able to judge, Russell's

diagram exhibiting them is a very good representation of

their forms. Anticipating me in the geometrical deter-

mination of a limiting velocity, by observing the angle

between the obhque terminal straight ridge-hnes stream-

ing out on the two sides, Russell estimates it at
8J-

inches

(2ii centimetres) per second.

Poncelet and Lesbros's estimate of 25 centimetres per

second for the smallest velocity of solid relatively to fluid

which gives ripples in front, and Russell's terminal velocity

of 21?. centimetres per second, are in remarkable harmony

with my theory and observation which give 23 centimetres

per second as the minimum velocity of propagation of wave

or ripple in water.

Russell calls the ripples in front "forced," and the

oblique straight waves streaming off at the sides " free
"

—appellations which might seem at first sight to be

in thorough accordance with the facts of observation, as,

for instance, the following very important observation of

his own :

—

" It is perhaps of importance to state that v/hen, while

these forced waves were being generated, I have sud-

denly withdrawn the disturbing point, the first wave

immediately sprang back from the others (showing that

it had been in a state of compression), and the ridges be-

came parallel ; and, moving on at the rate of 8| inches

per second, disappeared in about 13 seconds."

Nevertheless I maintain that the ripples of the various

degrees of fineness seen in the diflerentf parts of the

* Memoirs of the French Institute, 1829.

t The dynamical theory shows that the length from crest to crest depends

on the corresponding component of the soUd's velocity. For very fine

ripples it is approximately proportional to the reciprocal of the square of this

component velocity, and therefore to the square of the secant of the angle

between the line of the solid's motion and the horizontal line perpendicular

to the ridge of the ripple.

fringe are all properly " free " waves, because it follows

from dynamical theory that the motion of every portion

of fluid in a wave, and, therefore, of course, tlie velocity

of propagation, is approximately the same as if it were

part of an infinite series of straight-ridged parallel waves,

provided that in the actual wave the radius of curvature

of the ridge is a large multiple of the wave-length, and

that there are several approximately equal waves preceding

it and following it.

No indication of the dynamical theory contained in my
communication to the Pliilosophical Mas;azine, and de-

scribed in the preceding letter to IVIr. Froude, appears

either in the quotation from Poncelet and Lesbros, or in

any other part of Mr. Scott Russell's report ;
but I find

with pleasure my observation of a minimum velocity be-

low which a body moving through water gives no ripples,

anticipated and confirmed by Poncelet and Lesbros, and

rny experimental determination of the velocity of the

oblique straight-ridged undulations limiting the series of

ripples, anticipated and confirmed by Russell. W. T.

ALLBUTT O.V THE OPHTHALMOSCOPE
On the Use of the Ophthalmoscope in Diseases of the

Nervous System and of the Kidneys; also in certain

other General Disorders. By Thomas Clifford AUbutt,

M.A., M.D., Cantab. &c. (London and New York :

MacmiDan and Co., 1871.)

'""T'HE advances that have been made in the knowledge

-L of the diseases of the eye since the introduction of

the ophthalmoscope are now very widely known, not alone

in the medical profession but to the general public. This

little instrument, essentially consisting of a mirror with

a hole in the centre by which a ray of light can be thrown

into the interior of the eye, lighting up its recesses, and

enabling, with the aid of a common hand lens, almost

every portion of it to be explored, may be said to have

revolutionised the surgery of the eye. Many separate and

distinct types of disease have been distinguished in condi-

tions that were formerly grouped together under the

general term of amaurosis, and the ophthalmic surgeon,

no longer administering, as was too often formerly the

case, his remedies in rash ignorance, is now able either

to infuse well-grounded hope of recovery, or to spare his

patient the annoyance of protracted treatment when treat-

ment would be hopeless. For nearly twenty years the use

of the ophthalmoscope has been, as was natural, almost

entirely restricted to those who devoted themselves to the

study of ophthalmic diseases. Like other mechanical aids

to diagnosis, as the stethoscope and laryngoscope, its

employment requires practice, the opportunities for ac-

quiring a mastery over it were till recently rare, and its

value in the .practice of medicine was by no means gene-

rally recognised. Within the last few year.-, however,

several excellent surgeons and physicians, amongst whom
Mr. Hutchinson, Dr. Hughlings Jackson, Dr. John Ogle,

and the author of the treatise before us may be especially

mentioned, have gradually begun to recognise that the

ophthalmoscope may be made available not only to deter-

mine the nature of any defect of vision of which the patient

may complain, but as a means of reading within certain

limits changes in the conditions of the system at large,

and of the nervous system in particular.
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The work of Dr. Allbutt is, however, the first treatise

in English that is occupied exclusively with the ophthal-

moscopic appearances pres^'nted incises of cerebral disease,

or in other words with tha diagnosis of nervous affcclions

by the ophthalmoscope. Abroad he has been preceded

by M. Boachut, whilst the volumes of the " Archiv fiir

Ophthalmologie " are a mine of original memoirs written

by the best ophthtlmologists in Germany on the bearings

of oph'halnioscopic observations on nervous affections.

To tlicsc, of course, Dr. Allbutt mikes frequent reference.

In no instance, ho.vever, have we noticed a servile ad-

herence to the opinions of others, the statemints he quotes

being always checked by his own observations, and
every page bearing the stamp of very careful and sound

investigation. It is impossible with the limited space here

at disposal, and it would perhaps scarcely be interesting

to many of our readers, to give what the work really de-

serves, a rcsuiiic'&nA discussion of its successive chapters
;

but we may here perhaps point out one or two of the prin-

cipal points of interest.

In speaking of the disc of the optic ncive, Dr. Allbutt

expresses himself in favour of the view of Galezowski, who
is fortified by the observations of Leber, to the effect that

the vascularity of the disc is to a great extent independent

of that of the retina, and rather forms a part of the vas-

cular system of the brain. The importance of this principle

in enabling deductions to be drawn respecting the occur-

rence of intcrcranial disease is obvious. Proceeding on

this hypothesis, Dr. Allbutt points out the changes that

ate visible in a large number of different affections. He
draws a strong line of distinction between ischasmia

and optic neuritis, conditions that have hitherto

been almost invaiiably confounded by ophthalmic sur-

geons, but of which the former is produced by some

cause, often of a mechanical nature, interfering with the

return of the blood from the retina, whilst the latter is a

true inflammation of the nerve. The diagnosis of the two

in their earlier stages is very clearly and correctly laid

down. At a later period both conditions pass into white

atrophy, and it is not always then easy to pronounce which

of the two has previously been present. His views, in

regard to changes in the optic disc from intercranial

disease, are clearly laid down in the following passage

(pp.129, 130)-
—"We find optic changes in connection

with two kinds of intracranial disease in particular; the

one tumour, the other meningitis. When we amlyse

the matter one degree further, we ascertain that, although

the choked disc (ischemia) and the inflamed nerve may
co-exist with either of these kinds of disease, that never-

theless the choked disc is far more commonly found in

association with tumour and hydrocephalus than the in-

flamed nerve. The inflamed nerve, on the other hand,

is very commonly found in association with meningitis,

and of meningitis not of the surface, nor of parts near

any supposed vasomotor centres, but with meningitis

near the centre." And with this we are disposed

substantially to agree. Dr. Allbutt expresses him-

self in very doubtful terms in regard to the existence

of tobacco amaurosis, and it certainly is extraordinary

that, if really constituting an effect of the use of that

leaf, it is not of more frequent occurrence amongst the

Germans and Americans, who are much larger consumers

than either the French or ourselves.

Our readers will see that Dr. Allbutt has, if not exactly

opened up, at all events vigorously worked at, a new field 1

of medical investigation. This field promises when duly

cultivated to yield very valuable fruit ; and, we arc sure,

the conclusion at which every cindid reader will arrive,

after carefully perusing i', will be that no physician should '^

consider he has fully examined any case of cerebral

disease unless he has accurately investigated the appear-

ances presented by the eye under the ophthalmoscope.

It is not to be supposed that Dr. Allbutt has by any means

exhausted the subject. Many difficulties lie in the path

of the most diligent inquirer. In many instances condi-

tions of disease are seen to be present, as to the nature

of which only a guess can be formed, and respecting

which from forgetfulness or lack of observation on the

part of the patient no history can be obtained ;
whilst

in a multitude of cases the disease is seen only at one stage

of its progress, and the physician is unable to ascertain,

owing to his losing sight of his patient, the ulterior changes

that take place.

Lastly, in many cases the prejudice of friends (a point

to be greatly regretted) prevents the exammation of the

eyes after death. The fragmentary character of many of

the reports of cases collected by Dr. Allbutt in his appen-

dix is pain''ully evident, and leaves many hiatuses to be

filled up by future research. We may, however, in con-

clusion, thank Dr. Allbutt for having published a work

which constitutes an important step in the advancement of

medicine, and will certainly form a very valuable guide to

the profession at large, nor miy we omit to thank the

publishers for the excellent manner in which the book has

been issued from the press. H. Power

OUR BOOK SHELF
Hardy Flowers: Destriptions of upmards of thirteen

hundred of the most ornamental species, and directions

for tlicir arran^emefit, culture, H^c. By W. Robinson,

F.L.S. (London : F. Warne and Co., 1871.)

Mr. RoriNSON is a prolific writer, but his prolificacy (as

Webster has ir, if Dr. Ingleby and Dr. Latham will allow

us the word) does not degenerate into mere book-making.
Like its predecessors, this volume is one of practical

utility both to the professional gardener and to the

cultivator of flowers for their beauty. Much the greater

part of the volume is occupied with a descriptive list of

the most ornamental hardy flowers, with directions for

their culture, suitable positions, &c. ; but this is intro-

duced by some practical hints on the gener.il subject of

gardening. That Mr. Robinson has the courage to attack

some time-honoured gardenint; customs, will be seen from
the following paragraph :

—
" No practice is more general,

or more in accordance with ancient custom, than that of

digging shrubbery borders, and there is none in the whole
course of gardening more profitless or worse. When
winter is once come, almost every gardener, although

animated with the best intentions, suiiply prepares to

make war upon the roots of everything in his shrubbery
border. The generally accepted practice is to trim, and
often to mutilate, the shrubs, and to dig all over the sur-

face that must be full of feeding roots. Delicate half-

rooted shrubs are often disturbed ; herbaceous plants, if

at all dtllcale and not easily recognised, are destroyed
;

bulbs are often displaced and injured ; and a sparse de-

populated aspect is given to the margins, while the only
' improvement ' that is effected by the process is the annual
darkening of the surface of the upturned earth." After
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this we find some pertinent and useful hints on the best

mode of grouping hardy perennials, and the art of

managing the rock-garden, the wild-garden, water, and

Ijoggy gro'ind ; on tlie culture and propagation of early

tlotvers, and other subjects de.ir to the dweller in the

country. Compared wilh the art of gardening as practised

twenty vears ago, we arc certainly now in an altogether

new and improved epoch, and Mr. liobinson is one of the

pioneers to whom we are mainly indebted for the intro-

duction of a belter and more rational style. A. W. B.

Hints on Shore-Shooting: t^'ilh a cliaptcr on skinning

and preserving Biids. By James Edmund Harting,

F.L.S., S:c. (Xordcn : Van Voorst, 1871.)

A GOOD sportsman, whether he knows it or not, must be

more or less of a good naturalist, and this Mr. Harting is.

His unpretcnding'little book, therefore, certainly deserves

mention here, and the mo-e so since he has worthily won
his spurs by making the group of birds most sought by

the " shore-shooter" ?.n especial subject of study. What
he tells us is the result of his own observation, and is

pleasantly told. What he does not tell us is whether
" shore-shooting " has, with most people,—for we except

him—any other raison dctre than the " fine-day-let's-go-

andkill-something" impulse. If not, we really donotsee

that there is much difference in principle between Pagham
and Hurlingham.

LETTERS TO THE EDITOR
[ Th€ Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous

commnnications. ]

An Universal Atmosphere

I HAVE much pleasure in replying to Mr. Browning's question

in Naturk, vol. iv. p. 4S7, as it is one that legitimately

strikes at the root of all my .speculations, and which, if un-

answerable, conveys an objection th.at must demolish the whole

structure I have endeavoured to erect in my essay on the " Fuel

cf the Sun."
If I am right, the atmospheres of the sun, the moon, the

planets, or ot any other cosmical body of known mass and

dimensions, may be calculated in units of the earth's total atmo-

sphere by the simple formula reasoned out in Chap. iii. of the

above-named work, i.e.. by multiplying the mass of the body

(expressed in units of the earth's mass) by its own square root,

thus
X = m \l m ;

where x is the atmosphere of the body in question expressed in

units of the earth's known total atmosphere, and m is the mass

of the body expressed in units of the earth's mass.

The mass of the moon being -- that of the earth, we get

80 V 80 7'5'54i6.
discarding fractions, the moon's atmo-

sphere as -?- that of the earth. But the diameter of the moon

being to that of the earth as 0-264 to unit)-, the lunar surface

will "be to that of the esrth as 0-264- or 0-0697 'o I, and the

lunar atmosphere will be concentrated accordingly, bringing the

njean atmospheric pressure on the lunar surface to

I
I I

7 1 c ^^ , or —. ,-^ 498355 50'
o 0697

nearly of that of the earth's mean atmospheric pressure. Such

an atmosphere would support a column of mercury six-lenths of

an inch in height. Mr. Browning will recognise this as about

equal to the best vacuum obtainable in an old-fashioned air-pump

of average defectiveness.

Such is the theoretical pressure upon every part of the moon's

surface, supposing the form of the moon to be a perfect spheroid

of rotation wilh a perfectly smooth surface. But the moon is

no such regular body. It presents far more irregularities in

proportion to its size than would our earth if the ocean were

evaporated, and its depths laid hare so that our mountain heights

should be measured from the ocean bottom. Under such con-

ditions the bulk of even our atmosphere would occupy the ocean
valleys, and very rare indeed would be the remainder that

reached the mountain tops and elevated ridges of the earth. On
the moon wuh its filmy atmo-phere of imly six-tenths of an inch

mean pressure, the rarefaclinn on the high lands and mountains
would be carried beyond the lii.its of observable refractive power
under the conditions assumed—viz., of a special atmosphere
merging gradua ly into the universal interstellar medium.
The visible edge of the moon which effec's the occultation of

a star must in almost eveiy possible case be formed by the ridges

and summits of the lunar mounta'ns, in no case by the bottom
of the lower valleys, for in looking horizontally across the moon's
rotundity these valleys and even the maiia must be foreshortened,

and their lower depths walled out of the reach of our vi>ion by
the great lunar elevations. Thus the occultation of a star would
occur without its previous plunging behind any outlying lunar

atmospheric mat!er of appreciable density. We must not forget

that Sir J. Ilerschel's calculation, which assigns one second of

refraction to an atmosphere equal to y.jVu of the density of the

earth, is based on the theory of a limited atmosphere with a
sharp and definite boundary suddenly terminating in a vacuum.

But this rarefaction on the elevated portions of the moon
demands a compensating condensation or concentration of

atmospheric matter in the valleys, crater-pits, and maria. Here
the pressure on the moon's surface should considerably exceed

the calculated mean. This consideration suggests a very inte-

resting question. Would such an atmosphere, say capable of

supporting one inch of mercury, produce any observable effects?

If I am right in regarding water as one of the constituents of

the universal atmosphere, there are good reasons for supposing

that it would.

The small share of water due to the moon would .all be raised

far above its low boiling point, early in the lunar day, by the heated

lunar surface. There would be no sea, no clouds, no rain, no

snow, but on the plains and ia the valleys a formation of hoar-

frost should occur at the lunar eventide, beginning just where the

sun's rays become too oblique to maintain the temperature of the

rapidly radiating lunar surface above the freezing-point.

In a note appended to Mr. Lockyer's translation of M. Guil-

lemin's work on "The Heavens," the Rev. T. W. Webb
thus corrects the author's rather positive statements concerning

the total absence of a lunir atmosphere: "After all fair de-

ductions on the score of imperfection of observ-ation or precipi-

tancy of inference, there are still residuary phenomena, such as,

for instance, the extraordinary profusion of brilliant points which
on rare occasions diversify the Mare Crisium, so difficult of inter-

pretation, that we may judge it wisest to avoid too positive an
opinion." Now the Mare Crisium is a great depression of the

lunar surface close upon that edge of the moon which, to our

vision, first receives and loses the solar illumination. If I am
right, aqueous vapour should be suddenly forming there during

the early crescent period after the new moon, and the hoar-frost

should be as suddenly precipitated as this wide depression rolls

towards the d.arkness after the full moon. In that chapter of the

"Fuel of the Sun" which is devoted to the meteorology of the moon
and Mercury, I have discussed some of the theoretical results of

these conditions and the appearances they should present. I may
here merely add that, as the temperature of any part of the moon's

unmantled surface must directly and very rapidly vary with the

incidence of solar radiation, all the undulating regions of the

moon must at morning and evening have a very patchy tempe-

rature, the slopes towards the sun being hotter than our tropics,

while the opposite side of the same hill receiving the solar rays

with great obliquity, and radiating into space almost without

impediment, must retain a freezing temperature, and thus the

cryophorous phenomena, which Sir John Herschel describes as a

possible result of the contrasted temperatures of the opposite sides

of the moon, should be effected even by the shady lunar craters

and contrasted hill-slopes.

On the highlands of the moon no apprecable amount of

hoar-frost precipitation should take place on account of the ab-

sence of sufficient atmos|)here ; but on the deeper maria, wher-

ever the conditions are the most favourable, the patchy tempera-

ture should produce patches of such precipitation. If any-

where visible, these should be seen on the Mare Crisium, on

account of its proximity to the edge of the moon, for there the

morning rays that strike most obliquely upon the cold slopes

would be the most effectively reflected towards the earth. Not
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having seen any original or detailed account of the phenomena
to which Mr. Webb allude;, I am unable to say whether they

fulfil these theoretical conditions, but I believe that something

more may be learned by means of careful observations specially

directed to the elucidation of the questions I have suggested.

W. Mattieu Williams
Woodside, Croydon, Oct. 23

Pendulum Autographs

It may interest some of your readers to know that they can

for themselves observe in the most accurate manner the motion
of the compound pendulum described by Mr H. Airy* by merely

attaching the ends of a fine thread to two points in the ceiling of

a room, and suspending a leaden bullet by means of a second

thread tied to the middle point of the former, so that the bullet

may just escape the lloor. Lay underneath a large sheet of white

paper ruled with two dark lines at right angles to each other to

correspond to the two axes of vibration. It is Mr. Airy's expe-

riment with the hoop on an extended scale. The motion of the

bullet, unimpeded by contact of pencil with paper, is graceful

and accurate in the extreme.

Perhaps the most remarkable case is that in which the two
points of suspension are taken about an inch apart, and the third

about half an inch below them ; the pendulum will now keep
reversing its motion as uniformly as before, and apparently with-

out any adequate cause, a matter of astonishment to the unin-

itiated spectator.

I believe the general equation to the path, including all the curves

described, will be found to be \ln cos~'^ '

- = ^J m cos^'^ _
,

where the particle starts from the point [a, b) and is attracted to

the axes of X and I ' by forces = - >iy and - nix respectively.

Woolwich, Oct. 24 Geo. S. Carr

Exogenous Structures in Coal Plants

I CORDIALLY agree with your recommendation that discussion

on the Exogenous Stems of the Coal Measures should cease for the

present. It is evident that I shall not convince my two opponents,

and they are as far as ever they were from convincing me. But I

must request that in justice to me, you will allow me to enter a

protest against the last paragraph of Prof. Dyer's article, in

which he objects to my applying the term Protoplasmic to the

cambium layer, and endeavours to show that I am two hundred
years behind the age in my physiology. I cannot but think that

Prof. Dyer, when he penned that paragraph, knew perfectly well

in what sense I u'sed that expression. I meant by it nothing

more than is implied in the following sentence, taken from Prof.

Balfour's " Manual of Botany," p. 43, which certainly does not

belong to the age of Grew :

—

" External to the woody layers, and between them and the

bark, there is a layer of mucilaginous semifluid matter, which
is particularly copious in spring, and to which the name Cam-
bium has been given. In this are afterwards found cells, called

Cambium Cells, of a delicate texture, in which the protoplasm

and primary utricle are conspicuous."

W. C. Williamson
Fallowfield, Oct. 25

*^* This correspondence must now close.—En.

Classification of Fruits

It seems from the numerous attempts that have been made
that a philosophical classification of fruits is either unattainable

or practically of very little value when attained. At any rate

working botanists have, as a rule, discarded the majority of the

carpological terms that are to be found in text-books as too cum-
brous or too uncertain in their application. Among the I.itest

attempts at simplification in the matter of the classification of

fruits are those of my friends Prof. Dickson and Dr. M'Nab (see

Nature, vol. iv. p. 475). Both of these areopentosome ciiiicism

on matters of detail, but I can hardly expect you to accord me space

to point out what I believe to be the merits or shortcomings

of their respective schemes. I should also trespass loo much on
your courtesy and on the patience of your readers did I enter into

any engthened explanation of the following scheme, in which I

have adopted to some extent the nomenclature of Prof. Dickson

* Sec Nature, vol. iv pp. 310, 317.

and Dr. M'Nab, and which I offer for consideration solely on the

grounds of e.'^pediency and simplicity:

—

Classification of Monothalaniic Fruits

A. Ripe pericarp uniform
Fruits indehiscent I. Nuts or Achrenocarps.

Fruits dehiscent II. Pods or Regmacarps.

B. Ripe pericarp of two or more layers of different substance '

Seeds within a hardened ) ttt ci r . t> I
, III. Stone-fruits or Pyrenocarps. i

endocarp I

I
Seeds embedded in pulp* IV. Berries or Sarcocarps. |

I. Nuts or AcIuTHOcarps \

WlNCLESS

—

'

Fruit of one carpel, or, if of more, apo-

carpous Achene
Fruit of more than one carpel

Carpels ultimately separate but inde-

hiscent Carcerule

(Cremocarp).
Carpels inseparate

Pericarp adherent to the seed . .- Caryopsis.

Pericarp free from the seed, within a

cupule Glans.

Winged Samara

II. Pods or Regmacarps

Fruit of one carpel

Opening by one suture Follicle

two sutures Legume
transversely Loraentum

(Dichisma,7IA^>/')

Fruit of more than one carpel

Opening by pores or sutures . . . Capsule
(Siliqua)

(Regma)
(Conceptaculum)
(Tryma, &c.).

Opening transversely Pyxis.

III. Stone-fruits or Pyrenocarps

Carpels one or more, superior .... Drupe
(Fibro-drupeasin

Cocos, Grai'ia,

sp., &c.).

Carpels one or more, adherent to, or ) p
enclosed within a fleshy receptacle . .

j

(Sphalerocarpium,

asin Hifpophae)

W. Berries or Sarcocarps

Seeds embedded in pulp Bacca
(Hesperidium)
(Uva)
(Pepo).

I believe that the foregoing arrangement will include most
of the varieties of fruits and seed-vessels, though, as in all similar

cases, exceptional forms are not readily s >rted into their proper
place ; the fruit of such Cassias as C. Fistula, generally called a
lomentum, is a case in point. For general purposes the varieties

enclosed in brackets may well be omitted, save in the case of so
well known and constantly used a term as siliqua, which, despite

Prof Dickson's veto, I think is too useful praciically to be lightly

abandoned. MAXWELL T. Masteks

The Berthon Dynamometer
Absence from home, and many engagements, have prevented

an earlier reply to " W. R.'s" letter in Nature, October 5. In
my previous communication I believe I gave the address of the

inventor, to whom I thought reference might naturally be made
;

in order, however, to meet " W. R.'s" wish, I will explain the

construction of the very simple but efficient instrument in ques-
tion. It is merely a V gauge, formed of two pieces of thin brass

converging at a very acuce angle, and graduated along one of the

edges ; the divisions being viewed through a lens held in the

* The pericarp i'^ here understood as including not only the ripened c.^^-

pcUary wall, V^ut .-ilso any adjunct to it which in process of development may
he combined with it. In the same manner the pulp may be a production
from the carpel or from the seed itself
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hand simultaneously with the image of the object-glass or specu-

lum formed by the eye-piece ; the diameter of that image is given

at once by the divisions to j-J-j of an inch, and can be readily

estimated to half that value. The arrangement mentioned by
" W. R." is no doubt very convenient, and quite adequate for his

purpose ; but for high powers I should suppose that the com-

parative coarseness of the engraved lines would make itself much
more felt than it is in Mr. Berthon's invention, and the balance

of economy is so greatly in favour of the latter in comparison

with every contrivance with which I am acquainted, that I have

no hesitation in saying that it ought to bo in the hands of every

amateur who cares to know the magnifying power of his tele-

scope. It may be procured for five shilUngs, of Mr. Tuck,

•watchmaker, Romsey. T. W. Wei!B

New Form of Cloud

The kind of cloud described by M. Andre Poiiy (Nature,

Oct. 19, 1S71, p. 489) is by no means new or rare if I can

judge correctly from the figure and explanation. It may often

be seen on the lower part of the flank of a great rain or thunder

cloud, and appears to arise from the dropping or subsidence of

portions of the air heavily loaded with watery particles. My
own impression is that it appears when the cloud is about

to break up. M. Poey will find the cloud described in the

Philosopliical Magazine for July 1857, where the nzxazoi droplets

is given to the form, and its position in a thunder cloud indicated

by a figure. J-

Spectrum of Blood

In my letter, published in the last number of Nature, I

am strangely enough made to say that "we must not rely on

/Z;!" spectrum." This is an error of the printer. The sentence

should have been :
— " I have always argued that in such inquiries

we must not rely on one spectrum, but compare the action of

various reagents." H. C. SoRBY
Broomfield, Sheffield, Oct. 28

Earthquake in Burmah

I HAVE not read in your "Notes" any record of the earth-

quake which was felt at daylight of the i6th February last in

this city, in two successive and gentle but decided shocks, doing

no damage, but which, from the files of the Calcutta Eng/is/iman

of February 18, seems to have been severe to the N. W. of this,

extending through Cachar, Silchar, Gowahatty, to Calcutta and

Barrackpore.

This earthquake, you will observe, is synchronous with those

of the western hemisphere already recorded by you.

Charles IIalsted
Mandalay, Burmah, Sept. I

A Plane's Aspect

I AGREE with Mr. Proctor that the disuse of the term

"position" in geometry would be a serious misfortune ; happily,

however, it is not its disuse, but the prevention of its misuse

which is contemplated. I cannot agree with him that " position
"

is a word "which no one can misunderstand," for his own letter

is a striking example of its being misunderstood, either by Mr.

Proctor, or by others. " Aspect and slope," he tells us, " indi-

cate two elements, which, together, fix the position " of a plane.

Geometers, however, certainly understand, when a plane is said

to be given in position, that something more than its aspect and

slope may be regarded as known. Parallel planes have neces-

sarily the same slope and aspect, but surely not the same position.

To be told that, because its slope and aspect are invariable, the

plane of Saturn's rings has a fixed position in space, notwith-

standing that the planet moves bodily in its orbit, would

scarcely satisfy a student of astronomy accustomed to geometrical

precision.

There can be no doubt that "position" is the true English

equivalent of the German word " Lage," and that no ambiguity

of the kind above indicated could attach itself to the term, had

we asuitable English rendering for the word " Stellung." I do

not consider the term "aspect "to be perfect as an equivalent

for "Stellung," but I have no hesication in admitting that Mr.

Laughton's suggestion is happier than any previous one I can

remember. Mr. Proctor declares his intention of opposing the

'
' use of the word ' aspect ' in a sense not at present assigned nor

properly assignable ; " but when he wrote thus, he had not seen

the letter of Mr. Wilson wherein the term "aspect " is very rigidly

defined to be the direction of the normal. To me this very

facility with which the word "aspect" lends itself to rigid defini-

tion, is a grounl of objection against it. I have never seen

Stellung defined in the manner in which Mr. Wilson has defined

"aspect." Von Staudt, in whose admirable writings I first met
the word, introduced it thus :

" Parallel planes possess some-

thing in common, which may be regarded as appertaining to

each one of them, and shall be called their ' Stellung ;
' the

' Stellung ' of a plane, therefore, is determined by any plane

which is parallel thereto, and two planes have the same ' Stel-

lung ' or different ' Stellungen ' according as they are parallel to,

or intersect one another."

That the term " aspect " is not sufficiently elastic to permit of its

taking the place of " Stellung " in the above passage cannot, I

think, be well maintained by Mr. Proctor, seeing that he has

not himself hesitated to use it in two widely different senses in

the following passage of his letter :
" I can see no reason why

'aspect' should be regarded in a new and unfamiliar aspect." The
expression "aspect of a plane," whether it be retained or not as

the equivalent of the "Stellung einer Ebene," appears to me, I

confess, to be much too good to be claimed by Mr. Proctor as

indicative solely of the direction of the projection of t/ie normal

upon a certain plane of reference. I would suggest, in the interest

of his twelve excellent books, that he might qualify "aspect,"

as thus defined, by an appropriate adjective, for the term is there

used in a very technical sense indeed, and is not even applicable

to all planes. Although Mr. Proctor can assign, for example, a

southerly aspect to the tace of a roof which has a slope ol 30°,

he would find some difficulty in describing the aspect of a roof

which has no slope at all, whereas Mr. Wilson would without

hesitation pronounce its aspect to be vertical.

Athenreura Club, Oct. 31 T. Archer Hirst

It is due to my friend and your correspondent, Mr. Cecil J.

Monro, of Hadley, to state that, to my knowledge, he was in

the habit of employing the word " aspect " in this technical

sense long before the publication of Mr. Laughton's letter, and I

should not be surprised to learn that other geometers have used

it before Mr. Monro.
I think Mr. Proctor will find few to agree with him in his con-

demnation of the word so used. For myself I heartily agree

with Mr. Wilson in the welcome he accords to this " old friend

with a new face." C M. Ingleby
Highgate, N., Oct. 27

I AM glad to find, by Mr. Wilson's letter in Nature for

October 26, that the word "aspect," which I suggested, is

accepted by him as satisfactory ; as, in fact, the woid wanted.

But another correspondent in the same number, Mr. Proctor,

pertinaciously insists on the superior merit of the word " posi-

tion," to be used in the particular sense explained by Mr. Wilson

in his former letter. In this I conceive Mr. Proctor is entirely

wrong.
" In geometrical language "—I quote from Gregory's " Solid

Geometry," 1845
—"the position of a plane is determined by

making it pass through three given points." Mr. Proctor says

he "can see no reason why ' position' should be dismissed from

the position it has so long occupied. " No more can I. I would

only call his attention to the fact that the meaning whicli he

would assign to the word "position " is quite different from that

which has been accepted, in a technical sense, by geometers,

and in an everyday sense by everyday people.

Mr. Proctor's special objections to the word " aspect," rest, it

seems to me, on a misconception of its meaning and familiar use.

We speak of the aspect of a wall, but not of the aspect of a roof,

nor of a hill. What the usage amongst builders in respect of

roofs may be, I don't know, but geographers almost invariably

speak of the "slope" of a hill, as, for instance, the southern slope

of the Himalayas. Put into exact language, the as]3ect of a

plane is the direction of its normal ; and as par.allel planes have

parallel normals, any number of parallel planes have the same
aspect, without reference to their position ; but no two planes,

parallel or not, can possibly have the same position.

The word "slope" is almost equally inadmissible; in ihe

first place, it refers to some other plane, which is apt to cause
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confusion ; and in the second, although all parallel planes have
the same slope, any number of other planes not parallel can also
have it ; the word is therefore not sufficiently definite. " Tilt,"
a word spoken of by Mr. Proctor, as though it had been suggested,
has no geometrical meaning whatever. As a substantive it is a
" tent," or " awning ;" it has also been sometimes used poetically
as an equivalent to "tournament," and is, I believe, the familiar
abbreviation of "tilt-hammer." These are its only meanings,
and none of them apply to a plane.

I would only a(!d that I do not quite see what the fact men-
tioned by Mr. Proctor, that he has written twelve books in the
last six years—interesting as it may be from a bibliographical
point of view—has to do with the matter.

Oct. 29 J. K. L.\UGHTON

Three elements are necessary to fix the position of a plane as
I understand the word "position." If "aspect ".and "slope" be
the names of two of these, the third will be the perpendicular
upon the plane from some fixed point. It is because the term
" position " implies the fixedness of this third element that it is

inappropriate to express my friend Mr. Wilson's meaning.
My friend Mr. Proctor will pardon me if I do not consider the

question entirely settled by the fact that he has written perspi-
cuously and explained clearly by the use of a term which fixes
too much. With an improved scientific terminology, he will be
able to make his next twelve books superior (if that be possible)
to those he has written within the last six years.

"Aspect" and "slope" stand on the same fooling, one con-
notes a reference to the points of the compass, the other to the
horizon. Neither can be used in Mr. Wilson's sense without
departing from their colloquial meaning, but it is perfectly com-
petent for geometers to take a word from common conversation
and give it a scientific meaning. Either of these words may be
used in Mr. Wilson's test sentences. Parallel planes have the
same slope, two slopes determine a direction, &c.

It is yet possible that some correspondent can suggest a better
term, either one imported from ordinary life or one conceived
for the purpose.

The Correspo.ndent who suggested " Si-ote"

Geometry at the Universities

Prof. Thiselton Dyei; has well pointed out a distinction
•which exists between the mathematical courses at Oxford and
Cambridge. But his conclusion, that at Oxford " special atten-
tion to geometrical methods would pay very well," though ac-
ceptable in its way, falls far short of what I advocate. The great
want at both Universities is a course of geometrical studies ; and
the proof that such a v. ant exists is to be found in the fact that
the geometrical treatises in use at either University, cover so very
limited a range. Theie are not even any text-books on the
geometry of the sphere, cone, cylinder, and like simple solids,
or on such curves as the lemniscate, cycloid, and the simpler
spirals. A few stray notes on these subjects m.ay be found in
some of the text-books, but not a thorough and systematic
geometrical investigation of any of them. Geometrical treatises

might with advantage range much further. A geometrical treatise

on ellipsoids would be of immense use apart from its employment
as a means of mental training. Oeometiical treatises on para-
boloids of both kinds, on hyperboloids of one sheet and of two
sheets, on the various orders of ring-surfaces and screw- surfaces,
and on many o!her tiidimensional matters, would afford invaluable
exercise to the student, besides having a real value to the scientific

worker. I venture to express my conviction, that a course of
such studies would tend to develop mathematical powers much
more thoroughly even than the study of covariants and contra-
variants, Jacobians, Hessians, d /wc gams onine.

Ifthere is one department ofmathematical research in which our
countrymen are fitted by their mental habitudes todistinguish them-
selves pre eminently, it is precisely this neglected department of
geometrical research. As it is, though we have i;eometricians of
great power, no systematic geometrical work is done in England.
Our treati^es )ange only over the most elementary geometrical
subjects, and even in discussing these subjects our writers are
fain to accept the assis'ance of Continental geometricians. One
would conceive that each of our Universities might yearly send
out many who could treat of the elements of geometry without
keeping a hand always on some French or German textbook.

Brighton, Oct. 27 RiCHD. A. Proctor

DEEP-SEA DREDGING IN THE GULF OF ST
LA WRENCE

T^ H E marine zoology of the deeper parts of the River and
-•- Gulf of the .St. Lawrence has not been investigated

until quite recently. This suminer, under the auspices of
the Natural History Society of Montreal, and in conse-
quence of the kindness of the Hon. Peter Mitchell,
Minister of Marine and Fisheries for the Dominion (who
not only gave me facilities for dredging on board Govern-
ment vessels, but also caused sufficient rope to be provided
for the purpose), depths of from 50 to 250 fathoms were
successfully examined. The greatest depth in the Gulf,
to the west of tlie Island of Newfoundland, as given in'
the Admiralty charts, is 313 fathoms. It is thought that
a general sketch of the results obtained maybe of interest
to the readers of N.\ture.
The cruise lasted five weeks, the first three of which

were spent on board the Government schooner La Cana-
di'enne, and the remaining two on the Stti/a Maris. The
area examined includes an entire circuit round the Island
of An'icosti, and extends from Point des Monts (on the
north shore of the St. Lawrence) to a spot about half way
between the east end of Anticosti and the Bird Rocks. As
these investigations were almost necessarily subordinate
to the special duties on which the schooners were engaged,
in several cases the same ground was gone over twice.
The bottom at great depths generally consists of

a tough clayey mud, the surface of which is occa-
sionally dotted widi large stones. So far as 1 could
judge, using an ordinary thermometer, the average tem-
perature of this mud was aboiit 37° to 38^ Fahrenheit, at
least on the north shore. In the deepest parts of the
river, on the south shore, between Anticosti and part of
the Gaspe Peninsula, the thermometer registered a few-
degrees higher. Sind dredged on the north shore in
25 fathoms also made the mercury sink to 37° or 38".
Many interesting Foraminifera and Sponges were ob-

tained, but as yet only a few of these have been examined
with any care. A number of Pennatuke were dredged
south of Anticosti ; the genus has not been previously
recorded, so far as I am aware, as inhabiting the Atlantic
coast of America. They were found in mud, at depths of
160 and 200 fathoms, and it seems probable that this
species, at least, is sedentary, and that it lives with a por-
tion of the base of the stem rooted in the soft mud. Ac-
tinia ciiaulhus and Tcalia crassicoDiis were frequent in
200 to 250 fathoms. The Echinodcrms characteristic of
the greater depths are a Spatani^iis (specifically distinct
from the common British species), Ctciiodiscus crispatiis,
Ophioglypha Sa'si/ (very large), Ophiacaiitha spiiiidosa,
and Ainphiiira HotboUii. Marine worms, of many genera
and species, were both numerous and fine. Among the
more interesting oflhe Crustacea were A3'OT//to«_^AOj.f//,'j(?)

and a species of Pycnogonuin. Several of the last named
Crustaceans were taken at a depth of 250 fathoms, en-
tangled on a swab, fastened in front of a deep-sea lead,
which was attached to the rope, a few feet from the
mouth of the dredge. This circumstance tends to show
that the genus is not always parasitic in its habits. The
Decapods, Amphipods, S^c, at least those of greatest in-
terest, have not yet been identified. Among the most
noticeable of the marine Pol)zoa are DcJ'rancia tniiuata,
and what appears to be a Rctcpora. Not many species
in this group were obtained in very deep water, and those
procured were, for the most part, of small size. About
six species of Tunicates were collected. Being anxious to
have Mr. J. Gwyn Jeffreys' opinion upon the various
species of Mollusca during his visit to Montreal, I studied
these carefully fiist, and submitted the whole of them to
him for examination. Twenty-four species of Testaceous
Molhtsca were obtained at depths of from 90 to 250
fathoms. Nearly all of these are Arctic forms, and eleven
of them are new to the continent of America.
The following are some of the most interesting of
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the deep-water Lamellibranchiata : — Pecta grcenlan-

dicus of Chemnitz, but not of Sowerby ;
* Area

j>ectunculoidcs Scacchi ; Yoldia Incida Loven ; Y.

frigida* Torell ; Nccera arctica* Sars ; A', obesa*

Loven. Among the novelties in the Gasteropoda of the

same zoneare thesubjoined :

—

Dcntaliiim abyssonim Sars

;

Siphonodciifalium vitreitDi Sars ; Eidima stcnostcma

Jeffreys ; Bt-la Trcvdyana;'^ Chrysodomus {Siphd) SarsiiJ*

Three Brachiopods occur in the Gulf, of which Rliyncho-

ncUapsilliacca and Tercbratella Spifzbergensis are found

in about 20— 50 fathoms, and Tercbratula scpt^ntrionatis

in from 100—250. A few rare shells were obtained in

comparatively shallow water ; among them an undescribed

TeUina (of the section Macomd), a new Odostotnia, and

Chrysodomus {Slp/dio) Spi^zbcrgcnsis* Reeve. Nor were

even the Vertebrata unrepresented ; from a depth of 96

fathoms off Trinity Bay, a young living example of the

Norway " Haddock " {Sc-bastcs Non'igicus) was brought

up in the dredge. And off Charleton Point, Anticosti, in

112 fathoms, on a stony bottom, two small fishes were

also taken; one, a juvenile wolf-fish {Anarrhicas lupus)

the other a small gurnard, a species of Agonus, probably

A. hexagonus Schneid.

The similarity of the deep-sea fauna of the St. Lawrence

to that of the quaternary deposits of Norway, as described

by the late Dr. Sars, is somewhat noticeable. Pcnnatulce,

Opiiiura Sarsii, Ctenodiscus crispatus, several Mollusca,

&c., are common to both ; but on the other hand, the ab-

sence of so many characteristic European invertebrates on

the American side of the Atlantic should be taken into

consideration. The resemblance between the recent

fauna of the deeper parts of the St. Lawrence, and that of

the Post-pliocene deposits of Canada, does not seem very

close, but our knowledge of each is so limited that any

generalisations would be premature.

J. F. Whiteaves

O^

THE REDE LECTURE AT CAMBRIDGE

iNE of the indirect results of university reform has

been the establishing at Cambridge of the Rede

Lecture, one of the highest intellectual treats of the

whole year, as will at once be acknowledged when

the names of the distinguished persons who have de-

livered it since its establishment in 1S5S are known
—viz., Professors Owen, Phillips, Max Miiller, Willis,

Ansted, Airy, Tyndall, Miller, Ruskin, Huggins, General

Sabine, Sir W. Thomson, and Mr. Norman Lockyer.

For many years past there had been certain lecturers

at various colleges, whose duty it was to deliver lec-

tures on mathematics, philosophy, rhetoric, and logic
;

but in 185S the endowments for these lectures (originally

given in 1524 by Sir Robert Rede, Chief Justice of the

Common Pleas in the reign of Henry VIL) were amalga-

mated, and the result has been the delivery once a year of

the Rede Lecture by some distinguished man of science

chosen by the Vice-Chancellor for the time being. Such

is the history of the benefaction ; but it must now be added

that as the remains of this distinguished man lie in a

village church in Kent, that of Chiddingstone, near Eden
Bridge, in which parish he lived and died, without a me-

morial or inscription of any kind over his grave, it is pro-

posed to do for him what Cicero did for the unhonoured

grave of Archimedes, and an effort is, therefore, being

made to mark his place of burial by erecting a window of

stained glass in the chancel that he built. The cost of

the memorial, with suitable inscription, cannot be less

than 160/., but nearly 70/. has been raised by subscriptions

from the distinguished persons who have delivered the

lecture, and by other friends, members of the university

and otherwise—viz., the Earls of Powis, Derby, and

« I am mdebled to Mr. Jeffreys for the identification of species to which

.an asterisk is attached. He corroborates also my determination of the re-

mainder.

Strathmore, the Vice-Chancellor, the Masters of Jesus

and Clare Colleges, the Provost of King's, Professors

Selwyn and Sedgwick, Mr. Beresford-Hope, M.P., Sir

John Lubbock, M.P., the Public Librarian, Rev. W. H.

Latham, and J. Brocklebank, with many others ; but the

amount thus subscribed, together with the local effort, is

inadequate for the full completion of the memorial, and it

is hoped that there will be some others who will be willing

to help on the work. Mr. Norman Lockyer, F.R.S., the

present holder of the office of Rede Lecturer, has kindly

consented to receive subscriptions at 6, Old Palace Yard,

Westminster.
It is proposed to erect the following inscription, from

the pen of Professor Selwyn, who will receive any sub-

scription forwa.rded to him at Cambridge.

IN PIA.M MEMORIAM
ROBERTI REDE MILITIS
CAPITALIS JVSTICIARII

DOMINI REGIS HENRICI VII.

DE COMMVNI BANCO
QVI HOC SACELLVM

.EDIFICAVIT
GRATI AC MEMORES

BENEFICIORVM
CANTABRIGIENSES SV[

HANC FENESTRAM
PONI CURAVERVNT

THE CONJOINT EXAMINATION SCHEME*

THE proposition carried at the last meeting of the

Council of the College of Surgeons clears away, we
suppose, the last difficulty in the way of an amalgamation

between the Colleges of iphysicians and Surgeons for the

purposes of examination and of issuing diplomas. It is

remarkable that the College of Surgeons should have

come back to the original proposal, though it was at first

demurred to and given to a committee for consideration.

The College of Physicians, at its Comitia on Thursday,

finally agreed to this proposal ; and it now only remains

for the General Medical Council to give its consent under

the Medical Act of 1858, so as to allow of the fusion in

question.

In order to get at the practical working of the proposed

scheme of division of fees, we may take the present in-

come of the College of Surgeons from the membership

diploma, adding 10/. for each diploma issued to represent

the additional fee to include the College of Physicians.

The sum produced by the membership diploma during

the last financial year was close upon 8,000/. ; and if we

add 10/. for each of the 291 diplomas issued, we have in

round numbers the sum of 1 1,000/. The proposed scheme

is, that one-half of this should be devoted to all the e.x-

penses of the examinations, and that the remaining moiety

of 55,000/. should be divided into thirds. One-third is

to go to the support of the Museum of the College of

Surgeons and its unendowed professorships, one-third

for the maintenance of the personnel of the College

of Physicians, and one-third similarly to that of the

College of Surgeons. This will give the Hunterian

Museum and each of the Colleges some 1,800/. a year

apiece, irrespective of other sources of income. With

this income, it will, we imagine, be perfectly possible to

carry on satisfactorily the establishments in Pall Mall

and Lincoln's Inn Fields, if due economy be observed

and proper supervision exercised over the subordinate

officials. The Hunterian Museum will be upon a some-

what shorter allowance than heretofore ; but if this prove

insufficient, Parhament must be appealed to for a giant

in favour of what the Council of the College of Surgeons

properly characterises as an " institution of national as

well as professional importance."

\Reprinled from The Lancet.
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SIR RODERICK MURCHISON
'X'HE life of a scientific man is for the most part un-
-' eventful, and perhaps to the world at large unin-

teresting. That he was born, lived a certain number of

years, and died, are ofttn the ch'tf facts chronicled of the

man himself Of his work and of the influence of his

work men are willing to read, but for the story of his life,

with its c|uiet everyday monotony, they care little. Vet it

is true, at least of the higher type of mind, that the story

of the man's life and the history of the work he accom-
plished are inseparably connected, and are each necessary
for the understanding of the other. There arise, too, ever
and anon instances when the man was not merely a man
of science, but one whose scientific career formed as it

were a nucleus round which many other and often diver-

gent interests gathered. Such a man's life is sometimes

linked in so many ways with that of the society in which

he lived, that its chronicle becomes in some degree the

history of his time. And such a man was Roderick linpey

Murchison. By no means standing on the highest plat-

form of scientific intellect, a patient gatherer of facts

rather than a brilliant generaliser from them, he yet gained

by common consent in the commonwealth of science the

position of a king, under whom men of all ranks, and even

men of far higher ability and attainment than hisovn,

were not only willing but delighted to serve. He held a

place which no other man of science left among us now
fills. It was not merely hi-; achievements in geology,

memorable as these were, which gave him that proud

pre-eminence, nor did he owe anything to success in other

branches of science, for he seldom travelled beyond what

he knew to be his proper domain, nor to graces of literary

style, on which men of slender acquirements often float

BRICK r. MURCHISON

into popularity. He wrote only on geological and geo-

graphical subjects, and in a solid matter-of-fact way not
likely to attract readers who did not previously care for

his subjects. It was his personal character, his noble-

heartedness, his indomitable energy, his tact and courtesy,

the dignity and grace which he never failed to show even
to opponents, and the social position which his family and
fortune gave him, and which enabled him greatly to extend
the respect shown in society to science and scientific men,
—it was these causes which largely went to make Sir Rode-
rick's influence what it was. A narrative, to do him justice,

should tell how these causes came into play, and how,
combined with the regard which he could always claim for

his solid contributions to science, they placed him so high
in the scientific circle in which he moved.
Murchison was born on February 19, 1792, at his

father's little estate of Tarradale, in Eastern Ross shire.

He used to speak with fondriess of the fact that he first

saw the light amid those old pal.xozoic sandstones, con-
glomerates, and schists, on which he was afterwards to

rest part of his title to fame. Yet it was not among the
wilds of Ross that he acquired a love for rocks. He was
removed from his birthplace at an early age, and taken
into Dorsetshire, and though when still a child he was
brought back into Scotland, and remained with his

mother at Edinburgh for a short while, it was in England
that he spent most of his boyhood, and where he was
educated. At the age of fifteen he obtained a commission
in the 36th Regiment of Foot, and served in the Penin-
sula under Sir Arthur VVellesley. He carried the colours
at the Battle of Vimiera, and went through much hard-
ship in the retreat of Corunna. At the end of the war,
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after having become a captain of dragoons, he quitted

the army, and marrying the daughter of General Hugo-
nin, settled in England. So ended what he used to call

the military episode of his life. Next came the fox-

hunting period, when his activity of disposition found

vent in the excitement of the chase, into whicli he threw

himself heart and soul. He might have continued a

merry, hearty, spirting, country gentleman, but for the

influence of his wife, who was fond of natural history

pursuits, and the advice of Sir Humphrey Divy, who,

meeting him at the house of Mr. Morritf, of Rokeby, and
seeing in him promise of something better than fox-

hunting, advised him to attend the Lectures of the Royal
Institution. Sir Roderick used to tell an intcrestmg anec-

dote of that early beginning of his scientific career. He
was attending the lectures of (if we remember) Dr.

Brande, when one day the lecturer's place was taken in

his absence by a pale thin lad, his assistant, who gave

the lecture and experiments in so admirable a manner
as to be received at the end with a hearty round of ap-

plause. It was Michael Faraday, and this was his first

public appearance.
After gaining considerable knowledge from public lec-

tures and private instruction, Sir Roderick's active mind
sought as early as possible to study Nature in the field.

Geology was the branch of science which suited best a

nature so fond of out-of-door life as his. He had made
the acquaintance of William Smith, the father of English

Geology, from whose own lips he had learned the order of

succession which the marvellous patience and ingenuity

of that pioneer of the science had made out for the rocks

of England and Wales, and indeed, as was afterwards

found, for the rocks of all the world. In the year 1S25,

when he was thirty-three years of age, he wrote his first-

published paper, " A Geological Sketch of the North-

western Extremity of Sussex and the adjoining parts of

Hants and Surrey." From that time onwards for nearly

half a century he continued to furnish accounts of his

observations in the field. Beginning, as was natural, with

the district in which he lived, he soon extended his re-

searches even as far as his own native Highlands, then

step by step over the Continent of Europe, even as far as

the confines of Asia. He has published more than 100

memoirs on British and Continental Geology, besides

numerous addresses to scientific societies, and in addition

to upA'ards of twenty memoirs in conjunction with other

author.-;. To all this mass of work must be added what

he published in separate volumes—his great "'Silurian

System," his splendid volumes on '' Russia," and the suc-

cessive editions of his " Si'uria."

Of the incidents of his life during its scientific period

it is not necessary here to say much, nor to try to count

up the honours showered on him from all part; of the

world. There was hardly a scientific Academy any-

where which had not enrolled him among its associates,

and to the dignities conferred on him by his own Sovereign,

were added others conferred by Emperors and Kings

abroad. His time was largely passed in London, where
he took an active share in scientific work. But every

year he made a tour either in this country or on the Con-
tinent, and added to our knowledge of the geological

structure of the districts which he visited. Sometimes
these tours were prolonged, and in the case of his Russian

campaign he was absent for two or three 3 ears from
England.
At the lime when Murchison broke ground as a geolo-

gist, the science of geology had entered a new phase of its

history. The absurd system of Werner, though still up-

held by high authority in this country, was daily losing

ground, and the siinple and obvious classification of

\Villiam Smith on the one hand, and the doctrines of

Hutton on the other, were guiding all the younger in-

tellects of the day. Murchison's tact is nowhere more
conspicuous than in his choice of a field for the exercise

of his patient energy of research. He saw that the old

Wernerian notion of " transition " rocks was doomed, and
that it would be a task well worthy of his time and toil to

unravel the succession of these rocks, and try to introduce

into them the same order and consistency which Smith
had shown to mark the Secondary series of England. He
chose for the scene of his researches the border country

of England and Wales, where these old rocks are well

displayed, and after five years of unremitting labour he
produced his " Silurian System"— a wjrk, which, though
dealing only with the rocks of a limited tract of Britiin,

yet first unfolded the earlier chapters of the h'story of

life upon our globe. The classification he adopted, though
of course necessarily subject to local variation and change,

his been found to hold true on the great scale over the

whole world.

This work laid the foundation of Sir Roderick's fame.

In his subsequently published " Siluria," which has gone
through several editions, he recast the original work, in-

troducing much detail regarding the extension of Silurian

and older p.rLxozoic rocks into other countries ; but while

in the later publication, the results given were necessarily

often the work of other observers—the " Silurian System "

remains a monument of the unaided labour of a mind
quick in observation, sagacious in inference, patient in the

accumulation of data, and full of that instructive appre-

ciation of the value of facts not yet understood, which is

near of kin to genius.

It would be Ijeyond the limits of this journal to offer an
adequate outline of Sir Roderick's scientific work. He
was distinctly and specially a geologist. His early

attachment to pateozoic rocks never waned, and though
now and then he was led to make and record ob-

servations on later formations, he always returned to the

older deposits as his natural inheritance and doniaia. He
was not a paheontologist, but no geologist could use more
skilfully than he the data furnished by pahuontology.

This faculty he acquired at the beginning of his career,

and it marked all his work in the field both at home and
abroad. It enabled him to apply to distant countries the

principles which he had so successfully used in hi^ovn.
Perhaps the leading idea of his scientific life should be
regarded as the establishment of the order of succession

among rocks. This was what he did in the Silurian re-

gion originally, and whit he always endeavoured to ascer-

tain in every district to which choice or accident might
lead him. He had a singularly quick eye for the geological

structure of a country. No one who travelled with him
through a hilly tract, and, after listening to his rapid in-

ferences, has gone actually over the ground to see, could
fail to be struck with the accuracy with which he seized

on some of the leading features, and from tlicse deduced
the general arrangement of the rock;. It was in this

way, and by the use of palaiontolog'cal evidence, that

he was enabled to arrive at one of the mo;t brdliant

generalisations he ever achieved, when he brought order
and intelligibility into the chaos of the so-called primary
rocks of his own Scottish Highlands—a deduction which
is, perhaps, destined to bear fruit of which he nevsr
dreamed, in the still obscure subject of metamorphism.

Sir Roderick Murchison's early training in geology was
acquired at a time when men believed in periodic cUa-
clysms, by which the surface of the globe was destroyed

and renewed. He never could, and he never seemed
seriously to try, to shake himself free from the influence of

that training. Though he modified hi; \iews a; years

went on, he remained a member, and indeed in this coun-

try the leader, of the Cataclysmic School. The upholJers

of a long line of successive creations and of the fornier

greater intensity of all geological causes have lost in him
one of their ablest, staunchest, and most influential

associates.

To the world at large, however, it was not from his geo-

logical work chiefly that Murchison was known. His
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generalisation as to the probable gold-bearing nature of

the Australian quartz-country, and as to the probable

aspect of the interior of Africa, are probably familiar to

most people. But in later years what has especially

brought hiS name into prominence is the chivalrous devo-

tion with which he has maintained one might almost say

the national belief in the welfare of Dr. Livingstone. Yet

this is only a sample, though one which has come more
publicly before us, of the tenacious friendship and active

benevolence which have always marked him. As Presi-

dent of the Geographical Society—a society which is in a

sense his own creation—he had frequent opportunities of

befriending not only the cause of geography but the per-

sonal well-being of travellers, and he never failed to use

them. The geographers have good cause to lament the

death of their chief.

Of the man himself, what he was as he lived and moved
among us, his loss is too recent to permit us justly to

speak. We can only think of him as the stately courteous

old gentleman, carrying even- to the last that military

bearing which dated from the days of Wcllesley and
Moore, kindly and thoughtful in his kindliness—a man
whose friendship, once given, even ingratitude and in-

justice could not wholly alienate. He was not without

some of the littlenesses of humanity, but they were so

transparent, and often even so child-like, that we forget

them in the recollection of all the goodness of heart and
strength of head and nobility of nature which have
gladdened us for so long, but which are now only subjects

of tender remembrance.
Arch. Geikie

HOMOPLASY AND MIMICRY

ALL students of the remarkable phenomenon of super-

ficial resemblances in the animal and vegetable

kingdom will be glad that Prof Dyer has published an
extension of the paper which he read on this subject at

the Edinburgh meeting of the British Associr.tion. It is

especially satisfactory that he has aijandoncd the very ob-

jectionable terra " pseudomorphic,"and substituted that of
" homoplastic," a very much better term, because it simply
expresses a fact without committing one to any theory.

There are, however, one or two points in his paper of last

week, on which I should wish to be allowed to comment.
Prof. Dyer holds that the distinction between ''mi-

micry" in animals and "homoplasy" in plants, is

" sufficiently obvious," the difference assigned being,

apparently, that in the one case it takes place between
species found in the same locality, ia the other between
species unconnected geographically. I doubt, however,
whether facts will warrant this distinction. The most re-

markable instances of "mimicry " among animals hitherto

published arc, undoubtedly, in the case of species inhabit-

ing the same area ; but I am inclined to think that, when
attention is called to the subject, others will be found
between animals not so associated, though these instances

would naturally not attract so much observation. And
secondly, homoplasy in plants docs frequently occur in

species occupying the same area. The statement reported

to have been made by Prof. Dyer at Edinburgh that " the

resembling plants are hardly ever found with those they
resemble," would scarcely be borne out by a careful in-

vestigation. The real objection to the terms "mimicry "

and " imitation " is that they seem to imply a conscious

effort at convergence, which will hardly be conceded in the

case of Lepidoptera any more than of Ferns. The sub-
stantial dift'erente belweeen the two is that, in the case of

animals, the resemblance appears to be protective, while

in the case of plants, there is seemingly no such benefit

arising from it ; but this is a difference in result and not

in the nature of the phenomenon itself. I fail to see that

the objections to the use of these terms in the case of

plants do not equally apply to animals ; we have no
reason to suppose that the two sets of phenomena are not

produced by similar causes.

Prof. Dyer states, and no doubt truly, that the external

resemblances of plants may frequently be traced to the

effect of similar external conditions, and quotes in support

Mr. E. R. Lankester's view with regard to animals. But in

assuming that this explanation will account for all such
phenomena if fully investigated, I think too much is

assumed. Cases of homoplasy are referable to two distinct

classes—resemblances in general habit, and resemblances
of particular organs. The former, as in the case of the

homoplasy between a Cactus and a Euphorbia or a
S/a/'c/ia, or between a Kleinia and a Cotyleaon, are no
doubt due to the operation of similar external conditions

of climate and soil But in the second class this explana-

tion wholly fails.

As illustrations of the kind of resemblance I mean, I

may refer to the two collections of " mimetic plants" ex-

hibited by Mr. W. W. Saunders at the two last soirees of

the Linnean Society, a list of which will be found in

Nature for May 26, 1870, and May 4, 1871. The ex-'

traordinary resemblance in the markings of the leaves in

plants thus grouped together, might well deceive the most
experienced botanist. To account for this homoplasy on
the ground of similar external conditions, is to start a
mere hypothesis, without any facts to warrant it. y\ still

more curious series of resemblances occurs in the case of
fruits than of leaves, so close that it has deceived botan-
ists of the experience of the elder Hooker, Bentham, and
Kunth into placing species in a genus with v/hich they
have no structural affinity whatever. I have in my mind
in particular two samaroid fruits, both from the forests of

Brazil, so absolutely identical in external facies, that dis-

tinction is quite impossible without dissection, and yet

belonging to exceedingly remote orders. I will not, how-
ever, say more on this point, as it would be impossible to

appreciate the closeness of the homoplasy without draw-
ings, which 1 hope shortly to be able to publish. The
singular part of this resemblance is, that, as far as we
know, it is never protective. In our Bee-orchis we have
what might well have been assumed prima facie to be a
case of protective resemblance, the flower being so
fashioned in order to attract bees to assist in its fertilisa-

tion. It is remarkable, however, that the Bee-orchis is

one of the few plants that appear to be perpetually self-

fertilised, never being visited by insects. It is just pos-

sible that we have an instance of protective or rather
beneficial resemblance of scent in the case of the carrion-

like odour of the flowers of Stapclia, which attracts blue-

bottle and other flies.

In a paper read at the recent meeting of the American
Association for the Advancement of Science, by Prof. E.
D. Cope, I find the following thoughtful remarks :

—" In-
telligence is a conservative principle, and will always direct

effort and use into lines which will be beneficial to its

possessor. Thus, we have the source of the fittest, i.e.,

addition of parts by increase, and location of growth-
force directed by the will, the will being under the
influence of various kinds of compulsory choice
in the lower, and intelligent option among higher
animals. Thus intelligent choice may be regarded
as the originator of the fittest, while natural selection is

the tribunal to which all the results of accelerated growth
are submitted. This preserves or destroys them, and
determines the new points of departure on which accele-

rated growth shall build."

Biologists generally are, probably, hardly prepared to

apply the terms "intelligence' and "will" to the vege-
table kingdom ; but the use of the term "vegetable life"

seems to me to imply of necessity that there are po.vers

at work in the economy of the plant, as of the animal, which
it is vain to attempt to reduce to manifestations of the
forces which govern the inorganic world.

.\LERED w. Bennett
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In our present number we give a portion of Prof. T. Sterry

Hunt's Address at the InJianopolis meeting of the American

Association, and propose in following numbers to reprint some

of the more important papers read at the meeting. The next

meeting will be lield at San Franciico, and the follo.ving oflicers

wcr» electfd for the meeting of 1S72 : Treiident, Prof. J.

Lawrence Smith, of Louisville; Vice-President, Prof. Alex.

Wiuchell, of Ann Arbor ; Permanent Secretary, Prof. Joseph

Levering, of Cambridc;e ; General Secretary, Prof E. S. Morse,

of Salem ; Treasurer, William S. Vaux, of Philadelphia ;

Auditing Committee, Dr. H. Wheatland, of Salem, and Prof.

1 1, L. Eustis, of Cambridge ; Standing Committee, Ex Officio,

Mcisrs. Smith, Winchell, Lovering, Morse, Vaux, Gr.iy, Barlcer,

Pu'nam. Committee from the Standing Committee to arrange

for next meeting. Profs. J. L. Smith, Asa Gr.ay, Joseph Lover-

ing, in connection with a committee from the Association at

brg», consisting of Profs. J. L. Smith, J. D. Whitney, and

O. C. Marsh.

The Senateof the University of London on Wednesday last

week exerci.-ed for the fir=t time its privilege, under the Public

Schools Act, of appointing a member of the governing body of

Rugby and Charterhouse Schools. To Charterhouse it appointed

Mr. Busk, F.R.S., President of the Royal CoUegeof Surgeons, thus

recognising the claims of science in the direction of education.

To Rugby it nominated Dr. Temple, Bishop of Exeter (late head

master of Rugby).

The Inaugural Meeting of the Newcastle College of Physical

Science on Tuesday last week was a great success. The Council

decided unanimously, on the application of upwards of seventy

Ladies, to make no distinction of sex in the admission of pjp ils,

placing all on a footing of exact equality. The tot.^1 "number of

students admitted up to the time of the inaugural ceremonial, was

fifty-one. In contrast to this we may note that last week the

governing body of the University of Edinburgh rejected by a

small majority Dr. Alexander Wood's motion, " That, in the

opinion of this Council, the University authorities have, by pub-

lished resolutions, induced women to commence the 'study of

medicine at the University ; that these women, having prose-

cuted their studies to a certain length, are prevented from com-

]ileting them for want of adequate provision being made for

their instruction ; that this Council, without again producing any

opinion on the advisability of women studying medicine, do

represent to the University Court, that, after what the Senatus

and Co'jrt have already done, they are at least bound in honour

and justice to render it possible for those women who have

already commenced their studies to complete them."

According to M. Le Verrier, Prof. Alluard of Clermont-

Ferrand has obtained a grant of the necessary funds for estab-

lishing his long-projected observatory on the summit of the

Puy-de-Dome.

F'athers Secchi and Denza and M. Diamilla Miiller are

engaged in organising a series of researches in the Mont Cenis

turmel, for the purpose of ascertaining what variations gravity

and magnetism may undergo there.

The Mayor and other inhabitants of the town of Belfast lately

expressed their sense of Prof. Wyville Thomson's many efforts for

the encouragement of Science, and for the improvement and gra-

tifieation of the working classes, in a suitable address, accom-

panied by a valuable service of plate.

The Bulletin Astroiiomiqiiegwt'a the following observations of

Tuttle's comet. From IVI. Borrelly of Marseilles:—October 12,

Marseilles ^LT., l6i'29"'l9% R.A. 9" 9'" 44=68, Decl. -f 44°

16' 15 '!. The come! had the appearance of a diffuse nebulosity

badly defined ; it appeared elongated in the direction N.W. by

S.E. ; it was feeble but of moderate extent, about 2' 20". The

approximate correction of Mr. Hind's ephemeris, given by this

first observation, is Ao = -H o"'-5, AS = -t- l° 3'. From MM.
Loevy and Tisserand of Paris :—Oc.ober 14, Paris M. T.

I2h 36"' I25-2, R A. 91. 14"' 35="29, polar distance, 47' 12' I3"'i.

The comet resembled a whitiah nebulosity, diffuse, aui of ir-

regular form. Its diameter was about 3' ; the light scarcely that

of a star of the 13th magnitude.

Dr Hooker, of Kew, has placed the Lichens which he

collected during his Morocco expedition in the hands of the

Rev. W. A. Leighton, of Shte.vbbury, for examination and de-

termination.

The first Servian Agricultural E.xhibition was op.ned with

great ceremony at Belgrade, on October 2.

In addition to the announcements last week, the following

works are in preparation :—From Edward Stanford :—The Laws

of the Winds Prevailing in Western Europe, by W. Clement Ley,

with charts, diagrams, &c., Part I. ; Notes on the Geography ot

North America, Physical anl Political, intended to serve as a

text-book for the use of elementary classes ; Notes on the Geo-

graphy of South America, intended to serve as a text-book for

the use of elementary classes. The following additional volumes

are also announced to Weale's Series, published by Lockwood

and Co. :—Analytical Geometry and Conic Sections, by J. Hann,

new edition, entirely re-written by J. K. Voung, numerous dia-

grams ; Treatise on the Construction of Iron Bridges, Girders,

Roofs, and other Structures, by Francis Ca-npin, C.E., numerous

illustrations ; Drawing and Measuring Instruments, by J. F.

Heather, M.A., numerous woodcuts ; Optical Instruments, by

J. F. Heather, M.A., numerous woodcuts; Surveying and

Astronomical Instruments, by J. F. Heather, M. A., numerous

woodcuts ; Physical Geology, partly based on Portlock's " Rudi-

ments of Geology," by Ralph Tate, numerous woodcuts ; Histori-

cal Geology, partly based on Portlock's " Rudiments of Geology,"

by Ralph Tate ; Emigrants' Guide to Tasmania and New Zea-

land, by James Baird, B.A. ; Workman's Manual of Engineering

Drawing, by J. Maxton, seven plates and nearly 325 woodcuts ;

Mining Tools, for the Use of Mine Managers, Agents, Students,

&c., by W. Morgans ; Atlas to the above, containing 235 illustra-

tions.

A NEW horticultural Magazine is announced to be shortly

commenced', with the title of The Gtirthn, under the editorship of

Mr. W. Robinson, F.L.S., author of "Hardy Flowers," "Al-

pine Flowers for English Gardens," &c.

A COMPLETE geological and statistical history of Australia by

C. E. Meinicke, with a magnificent coloured map by A. Peter-

mann, appears as a supplementary number of Petermann's

" Mittheilungen."

The Ven. Archdeacon Pratt has reprinted a lecture on " The

Descent of Man in Conneciion with the Hypothesis of Develop-

ment," delivered at the Dalhousie Institute, Calcutta, on July 2S,

in which the Darwinian doctrine of evolution is vigorously

combated.

The High Wycombe Natural History Society has resolved

upon a new course of action suggested by the fact that its

meetings had become pleasant social gatherings rather than in

any way furthering the pursuit of natural science. In future

the meetings will beheld at the house of the President, the Rev.

T. H. Browne, E.G. S., and will partake more of the nature of

classes for the study of certain subjects. A loss in the number

of members is expected, but it is hoped that those who remain

will benefit by the change. Other local societies would do

well to adopt a somewhat similar arrangement. The (Quarterly

Magazine of the above body is discontinued.
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Assistant-Surgeon Verchere, of the Indian Army, has

suggested, says the Medical Times and Gazette, that some ex-

periments should be made with reference to meteorological in-

fluences on sickness and health. Medical Meteorology in India

is still all but an unknown science, and, as at present studied, is

useless to medical practitioners. The long range of " readings
"

tells us nothing ; but a register of the effects of meteorological

conditions on the men selected for the purpose, with all con-

ditions of exposure, &c., taken into account, and compared with

the average sickness of a corps for the same period, would teach

us more in a few months than yards of meteorological tables.

We understand that the Sanitary Commissioners of India are

favourable to the proposal of Mr. Verchere, and it will therefore,

probably, be carried out.

The Wigtonsliire Free Press says that the foundation of a

lake dwelling has been discovered by Mr. Charles Dalrymple,
Kineliar Lodge, Aberdeenshire, on a small circular island

at the south end of the Black Loch, Castle- Kennedy. On
removing the surface soil, a circle of stones was discovered, the

diameter of which was between 50 and 60 feet. On digging

deeper through the stratum of forced earth and stones, three feet

thick, what appeared to be a different and older layer of soil was
reached. Among this black earth were found wood ashes, bits

of calcined bones, and flat stones placed contiguously. Imme-
diately below the stones, at the depth of a few inches, an artificial

flooring was discovered, formed of the trunks of oak and alder

trees. At this point the level of the loch was reached, and the

influx of water prevented further excavations in a dovmward
direction. In 1865-6, by the draining of Dowalton Loch, in the

same county, several lake-dwellings were exposed ; in the spring

of this year, when the White Loch of Castle-Kennedy, which is

now in connection with the Black Loch by a short canal, was
being dragged with a net for trout, the net brought up a canoe

of ancient make. In all likelihood it was the ferry-boat, or one

of several perhaps, used by the lake-dwellers.

There is a volcanic eruption going on in the Hawaian
Islci-'-ds at Maunalva, but its exact site has not been recognised.

From Kowa the lava was seen at night to rise to a height of

several hundred feet in a column. The eruption is supposed to

be near the locality of that of 186S, while others think it is

nearer the summit of the mountain, on the scene of the great

eruption of 1S59. On September 6, an eruption took place

on the southern slope of Maunalva.

The Constantinople earthquake is now known to have origi-

nated in the southern region of the island of Scio, where it began

strongly, growing weaker towards its northern circumference.

At the Dardanelles it was much sharper than at Rodosto, while

at Boorgas, on the Black Sea, it was very slight, and further on

at Varna was not felt.

Another small place to be marked soon as a big one is

Chimbote on the coast of Peru. Its harbour, the finest in the

South Pacific, can shelter the navies of the world. It was a great

town in the times of the Incas, as remains of a colossal aqueduct

will show. Near it are coal mines. It has been abandoned and

neglected on account of the difficulties of access, but a railway is

now tobeconstructed to the fertile interior at a cost of 6,400,000/.

To the map of Bolivia must be added the small town of

Calama in the new mining district of Caracolas.

Experimental farms are now being e,xtended in the Madras

presidency—a most essential step for agricultural improvement

and practical instruction.

i The Government of Madras has been ordered to furnish

special information on the Neilgherry nettle fibre plant.

On the 5th July a most destructive typhoon attacked Hiogo,

in Japan.

In the same presidency, in the Parambalore district, a man-

eating tiger has appeared, and killeil four men, so that the

Government has taken him into consideration, and placed a

price of 30/. on his head.

The Island of Gorgona, off the coast of Choco, is much
complained of by ship captains for its electric storms, and its

irregidar currents. It has held this reputation since the time of

Pizarro.

A VALUABLE discovery of M'orkable lead ore is announced

from Jersey.

The latest report from Tasmania in regard to the experi-

ments for introducing salmon and trout into that country,

shows that while the success of the cultivation of both is ex-

tremely probable, the existence of trout of large size is unmis-

takeable.

Coal has been found in large quantities on the banks of a

stream flowing into the Godavery, about 224 miles from Jug-

gianet, and ninety-six from Budrachellum. It is close to the

surface, and it is extremely probable that fresh deposits will be

found in the adjacent British territory.

It is to be noted that on the night of the 21st of August a

very severe earthquake was felt at Callao, in Peru, at S. 32 P.M.

The undulations were from N.W. to S.E. The shock was of

fifteen seconds' duration. It was also felt severely at Cero, Azul,

and Pisco. The sea, which previously had been unusually

calm, suddenly became very rough, and a strong southerly wind

set in. For two days the sea recnained very rough at Cero Azul.

The observations were confirmed by the steamship Colon. The
shock severely shook the ship while it lasted. It was felt six

miles to the westward of Chala Point at 8.50 P.M. ship time, and

the sea almost immediately thereafter became agitated.

Measures are being taken by the Chilian Congress to pro-

hibit the destruction of timber, particularly in the neighbourhood

of springs. The timber districts of the provinces of Llan-

quihue, Valdivia, Chiloe, ami of the Magellan territory are

exempted from the law.

Cocos Island, in lat. 5° 30' N. in the Pacific Ocean, about

600 miles west of the Columbian coasf, has now for some years

been occasionally occupied by treasure seekers on a legend of a

treasure buried by buccaneers. At present it is again abandoned, but

it is alleged a new expedition is organised. The island is not

flat, as stated in many newspapers, but is volcanic, and 2,000 feet

high. It is covered with timber and scrub, and being visited by

frequent and heavy rains is always green. The place is riddled

with shafts, some 150 feet deep. It produces nothing eatable.

The v.aluable timber so abundant in the North Island of New
Zealand is deserving of a better fate than to be cut down whole-

sale and used as firewood. The rimu, or red pine, is most

valuable for furniture and all ornamental work ; the matai, or

black pine, is more brittle and heavy than the other, but will

take a most beautiful polish ; whilst the totara, another so-called

pine (for they are none of them Conifer.-e), is easily worked both

green and dry. There is also the rata, " that wonderful vege-

table production forming itself out of numberless vines, which

first receive their support from some full-grown tree, then

enclose it in a deadly embrace, and gradually expel the remains

of their foster parent as their own growing demands for space

require to be satisfied, then finally uniting themselves form a

solid tree, with all [the characteristics of bark, sap and heart,

roots, trunk, and branch." This rata is almost the toughest

wood known, and is used in many places for the cogs of wheels,

&c. Besides these there are many others, especially the makia,

which when thoroughly dry would turn or break the edge of the

best .axe ever produced in Sheffield, which are now only cut

down for firewood as occasion requires.
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THE GEOGNOSY OF THE APPALACHIANS
AND THE ORIGIN OF CRYSTALLINE
ROCKS*

IN coming before you this evening my first duty is to announce

the death of Trof. William Chauvenet. This sad event was

rot unexpected, since, at the time of his election to the presi-

dency of the Association, at the close of our meeting at Salem

in August 1869, it was already feared that failing health would

prevent him from meeting with us at Troy, in 1870. This, as

you are aware, was the case, and I was therefore called to pre-

side over the Association in his stead. In the autumn of 1869,

he was compelled by illness to resign his position of Chancellor

of the Washington Universily of St. Louis, and in Deceinber

last died at the age of fifty years, leaving behind him a record

to which Science and his country may point with just pride.

During his connection of fourteen years with the Naval Academy
at Annapolis he was the chief instrument in building up that

institution, \\hich he left in 1859 to take the chair of Astronomy

and Mathematics at St. Louis, where his remarkable qualities

led to his selection, in 1S62, for the post of Chancellor of the

University, which he filled with great credit and usefulness up to

the lime of his resignation. It is not for me to pronounce the

eulogy of Prof. Chauvenet, to speak of his profound attainments

in astronomy and mathematics, or of his published works, which

have already taKen rank as classics in the literature of these

sciences. Others more familiar with his field of labour may in

proper time and place attempt the task. All who knew him can

however join with me in testifying to his excellences as a man,

an instructor, and a friend. In his assiduous devo'ion to scien-

tific studies he did not neglect the more elegant arts, but was a

skilful musician, and possessed of great general culture and re-

finement of taste. In his social and moral relations he was

marked by rare elevation and purity of character, and has left to

the world a standard of excellence in every relation of life which

few can hope to attain.

In accordance with our custom it becomes my duty in quitting

the honourable position of President, which I have filled for the

past year, to address you upon some theme which shall be ger-

mane to the objects of the Association. The presiding officer,

as you are aware, is generally chosen to represent alternately one

of the two great sections into which the members of the Associa-

tion are supposed to be divided, viz , the students of the natural-

histovv sciences on the one hand, and of the physico-mathemati-

cal and chemical sciences on the other. The arrangement by

which, in our organisation, geology is classed with the natural

history division, is based upon what may fairly be challenged as

a somewhat narrow conception of its scope and aims. While

theoretical geology investigates the astronomical, physical,

chemical, and biological laws which have presided over the de-

velopment of our earth, and while practical geology or geognosy

studies its naturrl history, as exhibited in its physical structure,

its mineralogy and its palceontology, it will be seen that this com-

prehensive science is a stranger to none of the studies which are

included in the plan of our Association, but rather sits like a

sovereign, commrnding in turn the services of aU.

As a student of geology, I scarcely know with which section

of the Association I should to-day identify myself. Let me
endeavour rather to mediate between the two, and show you

somewhat of the two-fold aspect w hich geological science presents,

when viewed respectively from the stand-points of natural history

and of chemistry. I can hardly do this better than in the dis-

cussion of a subject which for the last generation has afforded

some of the most fascinating and perplexing problems for our

geological students ; viz., the history of the great Appalachian

mountain chain. Nowhere else in the world has a mountain

system of such geographical extent and such geological com-

plexity been studied by such a number of zealous and learned

investigators, and no other, it may be confidently asserted, has

furnished such vast and important results to geological science.

The laws of mountain structure, as revealed in the Appalachians

by the labours of the brothers Henry D. and William K. Rogers,

of Lesley and of Hall, have given to the world the basis of a

correct system of orographic geology, t and manv of the obscure

geological problems of Europe become plain when read in the

light of our American experience. To discuss even in the most

* Address of Prof. T. Sterry Hunt on retiring from the oi!ice of President

of ttie American Association for ttie Advancement of Science : abridged

from the " American Naturalist."

t Amer. Jour. Sci., II. xxx. 406,

summary manner all of the questions which the theme suggests,

would be a task too long for the present occasion, but I shall

endeavour to-night in the first place to bring before you certain

facts in the history of the physical structure, the mineralogy and

the palosontology of the Appalichians ; and in the second place

to discuss some of the physical, chemical, and biological condi-

tions which have presided over the formation of-the ancient crys-

talline rocks that make up so large a portion of our great eastern

mountain system.

I. The Geognosy of the Appalachian System.—The
age and geological relations of the crystaUine stratified rocks

of eastern North America have for. a long time occupied

the attention of geologists. A section across nortliern New
York, from Ogdensburg on the St. Lawrence to Portland in

Maine, shows the existence of three distinct regions of unlike

crystaUine schists. These are the Adirondacks to the west of

Lake Champlain, the Green Mountains of Vermont, and the

White Mountains of New Hampshire. The liihological and

niineralogical differences between the rocks of these three regions

are such as to have attracted the attention of some of the earlier

observers. Eaton, one of the founders of American geology, at

least as early as 1832, distinguished in his Geological Text-book

(2nd edition) between the gneiss of the Adirondacks and that of

the Green Mountains. Adopting the then received divisions of

primary, transition, secondary and tertiary rocks, he divided lach

of these series into three classes, which he named carboniferous,

quartzose, and calcareous ; meaning by the first schistose or argil-

laceous strata such as, according to him, might include carbona-

ceous matter. These three divisions in fact corresponded to

clay, sand, and lime-rocks, and were supposed by him to be re-

peated in the same order in each series. This was apparently the

first recognition of that law of cycles in sedimentation upon which

I afterwards insisted in 1S63.- Without, so far as I am aware,

defining the relations of the Adirondacks, he referred to the

lowest or carboniferous division of the primai-y series the crys-

talline schists of the Green Mountains, while the quartzites and

marbles at their western base were made the quartzose and calca-

reous divisions of this primary series. The argillites and sand-

stones lying still farther westward, but to the east of the Hudson
River, were regarded as the first and second divisions of the

transition series, and were followed by its calcareous division,

whichseemstohave included the limestones of the Trenton group ;

all of these rocks being supposed to dip to the westwaid, and

away from the central axis ot the Green Mountains. Eaton does

not appear to have studied the White Mountains, or to nave con-

sidered their geological relations. They were, however, clearly

distinguished from the former by C. T. Jackson in 1844, when,

in his report on the geology of New Hampshire, he described

the White Mountains as an axis of primary granite, gneiss, and

mica-schist, overlaid successively, both to the east and west, by

what were designated by him Cambrian and Silurian rocks ; these

names having, since the time of Eaton's publication, been intro-

duced by English geologists. While these overlying rocks in

Maine v/ete unaltered, he conceived that the corresponding strata

in Vermont, on the western side of the granitic axis, had been

changed by the action of intrusive serpentines and intrusive

quarizites, which had altered the Cambrian into the Green Moun-
tain gneiss, and converted a portion of the fossiliferous Silurian

limestones of the Champlain valley into white marbles. t Jack-

son did not institute any comparison between the rocks of the

White Mountains and these of the Adirondacks ; but the Me.-srs.

Rogers in the same year, 1S44, published an essay on the geolo-

gical age of the White Mountains, in which, while endeavouring

to show their Upper Silurian age, they speak of them as having

been hitherto regarded as consisting exclusively of various modi-

fications of granitic and gneissoid rocks, and as belonging "to

the so called primary periods of geologic time.":): They how-

ever considered that these rocks had rather the aspect of altered

paleozoic strata, and suggested that they might be, in pare at

least, of the age of the Clinton division of the New York system ;

a view which was supported by the presence of what were at the

time regarded by the Messrs. Rogers as organic remains. Sub-

sequently, in 1 847, § they announced that they no longer consi-

dered these to be of organic origin, without however retracting

their opinion as to the pah-eozoic age of the strata. Reerving

to another place in my address the discussion of the geo'ogicai

a're of the White Mountain rocks, I proceed to notice briefly the

• Amer- Jour. Sci., II. x.sxv. 166.

t Geology of New Hampshire, 160-162.

I Amer. Jour. Sci., II. i. 411.

§ Ibid, II. v. 116.
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distinctive characters of the three groups of crystalline strata just

mentioned, which will be shown in the sequel to have an impor-

tance in geology beyond the limits of the Appalachians.

I. T/ii! AJirondacl; or Laiircntidc Sejics—The rocks of this

series, to which the name of the Laurentian system has been
given, may be described as chiefly firm granitic gneisses, often

very coarse-grained, and generally reddish or grayi.-h in colour.

Ttiey aie frequently hornblendic, but seldom or never contain

much mica, and the mica-schist (often accompanied with stau-

roli c, garnet, andalusite, and cyanite), so often characteristic of

the White Mountain series, are wanting among the Laurentian

ro.ks. They are also dest tute of argillites, which are found in

the other two series. Tt.e quarlzites, and the pyroxenic and
hornblendic rocks, associated with great formations of cryitalline

limestone, with graphite, and immense beds of magnetic iron

ore, give a peculiar character to portions of the Laurentian

system.

2 The Green Moutttain St-rifs,—The quartzo-feldspathic rocks

of this series are to a considerable extent represented by a fine-

grained petrosilex or eurite, though they often assume the form
of a true gneiss, wliich is ordinarily more micaceous than the

typical Laurentian gniiss. The coarsegrained, porphyrilic,

reddish varieties common to the latter are wanting to the Green
Mountains, where the gneiss is generally of pale greenish and
graxith hues. Massive stratified dioiites, and epidotic and
chloritic rocks, often more or less schistose, with steatite, dark-

coloured serpentines and ferriferous dolomites and magnesites,

also characterise this gneissic series, and are intimately associated

with beds of iron ore, generally a slaty hematite, but occasionally

magnetite. Chrome, titanium, nickel, copper, antimony, and
gold are frequently met with in this series. The gneisses often

pasi into schistose micaceous qunrtzites, and the argillites, which
abound, frequently assume a soft, unctuous character, which has

acquired for them the name of talcose or nacreous slates, though
analysis shows them not to be magnesian, but to consist essentially

of a hydrous micaceous mineial. They are sometimes black and
graphitic.

3. J'/ie U'/iile Mountain Scries.—This series is characterised

by the predominance of well-defined mica-schists, interstratified

with micaceous gneisses. These latter are ordinarily light-

coloured from the presence of white feldspar, and though gene-

rally fine in tcx'ure, are sometimes coarse-grained and por-

phyritic. They .are less strong and coherent than the gneisses of

the Laurentian, and pass, through the predominance of mica,

into mica-scliists, \\ hich are themselves more or less tender and
triable, and present every variety, from a coarse gneiss-like

aggregate down to a fine-grained schist, which passrs into

argilhte. The micaceous schists of this series ai"e generally much
richer in mica than those of the preceding series, and otten con-

tain a large proportion of well-defined crystalline tables belong-

ing to the species muscovite. The cleavage of these micaceous

schists is generally, if not always, coincident with the bedding,

but the plates of mica in the coarser-grained varieties are often

arranged at various angles to the cleavage and bedding-plane,

showing that they were developed after sedimentation, by crystal-

lisation in the mass, a circumstance which distirguislies them
from rocks derived from the ruins of these, which are met with

in more recent series. The White Mountain rocks also include

beds of micaceous quartzite. The basic silicates in this series

are represented chiefly by dark-coloured gnei.'ses and schists,

in which hornblende takes the place of mica. These pass

occasionally into beds of dark hornblende-rock, sometimes hold-

ing garnets. Beds of crystalline limestone occasionally occur in

the schists of the White Mountain series, and are sometimes ac-

companied by pyroxene, garnet, idocra'C, s[ bene, and graphite,

as in the corresponding rocks of the Laurentian, which this

series, in its more gneissic portions, closely resembles, though

apparently distinct geognostically. The limestones are intimately

associated with the highly micaceous schists, containing staurolite,

andalusite, cyanite, and garnet. These schists are sometimes

highly plumbaginous, as seen in the graphitic mica-schist holding

garnets in Nehon, New Hampshire, and that associated wiih

cyanite in Cornwall, Conn. To this third series of crystalline

schists belong the concretionary granitic veins atounding in

beryl, tourmaline, and lepidolite, and occasionally ccntaining

tinstone and columbite. Granitic veins in the Laurentian gneisses

frequently contain tourmaline, but have not, so far as is yet

known, yielded the other mineral species just mentioned.*

IL The Origin ok Crystalline Rocks.—We now ap-

Hunt, Note Jc

proach the second part of our subject, namely, the genesis of

the crystalline schists. The origin of the mineral silicates,

which make up a great portion of the crystalline rocks

of ihe earth's surface, is a question of much geological

interest, wiiich has been to a great degree overlooked. The
gneisses, mica-schists, and argillites, of various geological periods

do not differ very greatly in chemical constitution from modern
mechanical sediments, and are now very generally regarded as

resulting from a molecular re arrangement of similar sediments

formed in earlier times by the disintegration of previously exis ing

rocks not very unlike them in composition ; the oldest knoAn
formations being still composed of crystalline stratified deposits

presumed to be of sedimentary origin. Before these the imagina-

tion conceives yet earlier rocks, until we reach the surface of un-

.stratified material, which the globe may be supposed to have

presen;ed before water had begun its work. It is not, however,

my present plan to consider this far off beginning of sedimentary

rocks, which I have elsewhere discussed. *

Apart from the clay and sand-rocks just referred to, whose
composition may be said to be essentially quartz and aluminous
silicates, chiefly in the forms of feldspars and micas, or the re-

sults of their partial decomposition and disintegration, there is

another class of crystalline silicated rocks which, though far le^s

important in bulk than the last, is of great and varied interest to

the lithologist, the mineralogist, the geologist, and the chemist.

The rocks of this second class may be defined as consisting in

great part of the silicatesof theprotoxyd bases, lime, magnesia, and

ferrous oxyd, either alone, or in combination with silicates of

alumina and alkalies. They include the following as their chief

constituent mineral species :—Pyroxene, hornblende, olivine, ser-

pentime, talc, chlorite, epidote, garnet, and triclinic feldspars,

such as labradorite. The great types of this second class are not

less well defined than the first, and consist of pyroxenic and
hornblendic rocks, passing into diorites, diabases, ophiolites

and talcose, chloritic and epidotic rocks. Intermediate varieties

resulting from the association of the minerals of this class with

those of the first, and also with the materials of non-silicated

rocks, such as limestones and dolomites, show an occasional

blending of the conditions under which these various types of

rocks were formed.

The distinctions just drawn between the two great divisions of

silicated rocks are not confined to stratified deposits, but are

equally well mai'ked in eruptive and unstratified masses, among
which the first type is represented by trachytes and granites, and
the second by dolerites and diori'es. This fundamental difTci-

ence between acid and basic rocks, as the two classes are called,

finds its expression in the theories of Phillips, Durocher, and
Bunsen, who have deduced all silicated rocks from two supposed
layers of molten matter within the earth's crust, consisting re-

spectively of acid and basic mi.xtures ; the trachytic and pyrox- nic

magmas of Bunsen. From these, by a process of partial crys-

tallisation and eliquation, or by commingling in various propor-

tions, those eruptive rocks which depart more or less from the

normal types are supposed by the theorists of this school to lie

generated. t The doctrine that these eruptive rocks are not de-

rived directly from a hitherto uncongealed nucleus, but are sofiened

and crystallised sediments, in fact that the whole of the rocks at

present known to us have at one time been aqueous deposits, has,

however, found its advocates. In support of this view, I have
endeavoured to show that the natural result of forces constantly

in operation tends to resolve the various igneous rocks mto two
classes of sediments, in which the two types are, to a great extent,

preserved. The mechanical and chemical agencies which trans-

form the crystalline rocks into sediments, separate these more or

less completely into coarse, sandy, permeable beds on the one
hand, and fine clayey impervious muds on the other. The action

of infiltrating atmospheric waters on the first and more silicious

sti-ata, removes from them lime, magnesia, iron-oxyd, and soda,

leaving behind silica, alumina, and potash—the elements of

gi'snitic, gneissic, and trachytic rocks. The finer and more alu-

minous sediments, including the ruins of the soft and easily

abraded silicates of the pyro.xene group, resisting the penetration

of the water, will, on the contrary, retain their alkalies, lime,

magnesia, and iron, and thus will have the composition of the

more basic rocks.

J

A little consideration will, however, show that this process, al-

though doubtless a true cause of diffei'ences in the composition of

Amer. Jour. Sci., IF. 1. 25.

>t Hunt on Some Points of Chemical Geology, Qiiar. Jour.GeoLSoc, XV. 489.

J l^u.ir. Jour. Geo]. Soc, XV. 489 ; also, Amer. Jour. Sci., II. xxx. 13V
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seilimentary rocks, is not the only one, and is inailequate to ex-

plain the production of many of the varieties of stratified silicated

rocks, sucli are serpentine, steatite, liornblende, diall.ige, chlo-

rite, piiiiie, nnd labradorite, all of which mineral species form

rock masses by themselves, frequently almost without admixture.

No geological student will now question that all of these rocks

occur as membsrs of stratified formations. Moreover, the

manne-^ in which serpentines are found interstratilietl with steatite,

chlorite, argiilile, diorile, hornblende, anel feldspir rocks, and

these, in their turn, with quartzites and orthoclaiie rocks, is such

as to forbid the notion that these various materials have been
deposited, with their present composition, as mechanical sedi-

ments from the ruins of pre-existing rocks ; a hypothesis as un-

tenable as that ancient one which supposed them to be the direct

results of plutonic action.

There are, however, two other hypotheses which have been
proposed to explain the origin of these various silicated rocks,

and especially of the less abundant, and, as it were, exceptional

species just mentioned. Tlie first of these supposes that the

minerals of which they are composed have resulted from an
alteration of previously existing minerals, often very unlike in

composit on to the present, by the taking away of certain elements

and the addition of certain others. This is the theory of meta-

morphism by pseudomorphic changes, as they are called, and is

the one taught by the now reigning school of chemical geologists,

of which the learned and laborious Bischof, whose recent death

science deplores, may be regarded as the great exponent. The
second hypothesis supposes that the elements of these various

rocks were originally depo5ited as, for the most part, chemically

formed sediments, or precipitates ; and that the subsequent

changes have been simply molecular, or, at most, confined in

certain cases to reactions between the mingled elements of the

sediments, with the elimination of water and carbonic acid. It

is proposed to consider briefly these two opposite theories, which
seek to explain the origin of the rocks in question respectively

by pseudomorphic changes in pre-existing crystalline rocks, and
by the crystallisation of aqueous sediments, for the most part

chemically-formed precipitates.

Mineral pseudomorphism, that is to say, the assumption by one
mineral substance of the crystalline form of another, may arise

in several ways. First of these is the filling up of a mould left

by the solution or decomposition of an imbedded crystal, a pro-

cess which sometimes takes place in mineral veins, where the

processes of solution and decomposition can be freely carried on.

Allied to this, is the mineralisation of organic remains, where
carbonate of lime or silica, for example, fills the pores of wood.
When subsequent decay removes the woody tissue, the vacant

spaces may, in their turn, be filled by the same or another

species.'' Lathe second place, we may consider pseudomorphs
from alteration, which are the result of a gradual change in the

composition of a mineral species. This process is exemplified

in the conversion of feldspar into kaolin by the loss of its alkali

and a portion of silica, and the fixation of water, or in the change

of chalybite into llmonite by the loss of carbonic acid and the

absorption of water and oxygen.

The doctrine of pseudomorphism by alterati.jn as taught by
Gustav Rose, Haidinger, Blum, Volger, Rammelsberg. Dana,
Bischof, and mmy others, leads them, however, to admit still

greater and more remarkable changes than these, and to maintain

the possibility of converting almost any silicate into any other.

Thus, by refcriing to the pages of Bischof 's Lchi bitch dcr Geo-

pwsie, it will be found that serpentine is said to exist as a pseudo-

morph after augite, hornblende, olivine, chondodrite, garnet,

mica, and probably also after labradorite, and even orthoclase.

Serpentine rock or ophiolite is supposed to have resulted, in

different cases, from the alteration of hornblende-rock, diorite,

granulite, and even granite. Not only silicates of protoxyds and
aluminous silicates are conceived to be capable of this transfor-

mation, but probably also quartz itself; at least, Blum asserts

that meerschaum, a closely related silicate of magnesia, which
sometimes accompanies serpentine, results from the alteration of

flint, while, according to Rose, serpentine may even be produced

from dolomite, which we are told is itself produced by the alteration

of limestone. But this is not all—feldspar may replace carbonate

of lime, and carbonate of lime feldspar, so that, according to

Volger, some gneissoid limestones are probably formed from
gneiss by the substitution of calcite for orthoclase. In this way
we are led from gneiss or granite to limestone, from limestone to

dolomite, and from dolomite to serpentine, or more directly from
granite, granulite, or diorite to serpentine at once, without pass-

*Hunt on the Silification of Fossils, Canadian Naturalist, N, S., I. 46.

ing through the intermediate stages of limestone and dolomite,
till we are ready to exclaim in the words of Goethe :

—
•' Mich .'ing5tiBt d.is Verfdngliche
Im widrigen Geschwatz,
Wo Nichts verharrct. Alles flielit.

Wo scho-.i verschwundcn was man si -l.l,"

which we may ihus trin-Ute :— "I am vexed with the sophistry
in their cont ary jargon, where nothing endures, but all is fugi-

tive, and where what we see has already passeil a-A'ay.

"

By far the greater numl)er of cases on which this general
theory of p-^eudomorphism by a slow process of alteration iu

minerals, has been based, are, as I shall endj-avour to show,
examples of the phenomenon of mineral envtlopment, .'o well
studied by Deles>e in his essay on pseulomjrphs, * and may be
considered under two heids :— first, thit of symmetrical envelop-
ment, in which one miner d species is so enclosed within the

other that the two appear to form a sing'e crystalline individual.

Examples of this are seen wdien prisms of cyaniteare surrounded
by staurolite, or staurolite crystals completely enveloped in those

of cyanite, the vertical axes of the two prisms corresponding.

Similar cases are seen in the enclosure of a prism of red in an
envelope of green tourmaline, of allanite in epidote, and ol

various minerals of the pyroxene group in one another. The
occurrence of rauscovite in lepidolite, anl of margarodite in

lepidomalene, or the inverse, are well known examples, and,

according to Scheerer, the crystallisation of serpentine around a
nucleus of olivine is a simiUr case. This phenomenon of sym-
metrical envelopment, as reimrked by Delesse, shows it.self with
species which are generally isomorphous or homoeomorphous, and
of related chemical composition. Allied to this is the repeated
alternation of crystilline lamince of related spec'es, as in per-

thiie, the crystalline cleavable masses of which consist of thin

alternating layers of orthoclase and albi'e.

Very unlike to the ab )ve are those cases of envelopment in

which no relations of crjstalline symmetry nor of similar chemi-
cal constitution can be traced. Examples of this kind are seen

in garnet crystals, the walls of which are shells, sometimes no
thicker than paper, enclosing in different cases crystalline car-

bonate of lime, epidote, chlorite, or quartz. In like manner,
crystalline shells of leucie enclose feldspar, hollow prisms of

tourmaline are filled with crystals of mica or w,th hydrous
peroxyd of iron, and crystals of beryl with a granular mixture of

orthoclase and quartz, holding small crystals of garnet and tour-

maline, a composition identical wi'h the enclosing granitic vein-

stone.t Similar shells of galen;te and of zircon, having the

external forms of these species, are also founJ fi led wi h calcite.

In many of these cases the p ocess seems to have been first the

formation of a hollow mould or skeleton crystal (a phenomenon
sometimes observed in salts crystallising from solutions), the

cavity being sometimes filled with other matters. Such a pro-

cess is conceivable in free crystals found in veins, as for example,
galenite, zircon, tourmaline, beryl, and some examples of garnet,

but is not so intelligible in the case of those garnets imbedded in

mica-schist, studied by Delesse, which enclosed within their

crystalline shells irregular masses of white quartz, with some
little admixture of garnet. Delesse conceives these and similar

cases to be produced by a process analogous to that seen in the

crystallisation of calcite in the Fontainebleau sandstone ; where
the quartz grains, mechanically enclosed in well-defined rhombo-
hedral crystals, equal, according to him, sixty-five per cent, of

the mass. Very similar to these are the crystalloids with the

form of orthoclase, which sometimes consist in large part of a
granular mixture of quartz, mica, and orthoclase, with a little

cassilerite, and in other cases, contain two thirds their weight of

the latter mineral, with an admixture of orthoclase and quartz.

Crystals with the form of scipolite, but made up, in a great

part, of mica, seem to be like cases of envelopment, in which a

small proportion of one substance in the act of crystallisation,

compels into its own crystalline form a large portion of some
foreign material, which may even so mask the crystallising

element that this becomes overlooked, as of secondary import-

ance. The substance which, under the name of houghite, has

been de'cribed as an altered spinel, is found by analysis to be
the mixture of vollknerite with a variable proportion of spinei,

which in some specimens, does not exceed eight per cent. , out

to w Inch, nevertheless, these crystalloids appear to owe their more
or less complete octohedral form. J

( To be continued.

)

* Anna'es des Mines, V. xvi. ji 7-392.

t Report Geol. Survey of Canada, 1866, p. i8g.

J Rpt. Geol. Sur. of Onada, 1666, pp. 189, 213. Am;r Jour. Sci ,111. 1. iS3.
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INSTRUCTIONS FOR OBSERVERS, AT THE
ENGLISH GOVERNMENT ECLIPSE EXPE-
DITION, 1 87

1

II.—PoLARiscoi'ic Observations
'T'HE chief points to which observers of polarisation should

direct their attention appear to be :

—

A. What is the nature of the ouilying corona?
B. Can the radial polarisation of the circumsolar corona be

traced down to the photosphere, or, if not, how low ?

C. Is secondary atmospheric polarisation traceab'e ? and if so,

does the plane change du'ing totality?

A. We mii^ht suppose this to be due

—

(i) to circumsolar matter (though at a great distance from the

sun) reflecting light,

{2) to circumsolar matter in the stale of self-luminous gas,

(3) to circumlunar matter diffracting and, to a certain extent, re

fleeting light (most improbable),'

(4) to lofty atmospheric haze or cloud, of excessive tenuity,

diffracting light.

The light ought to be, for

(i) strongly and radially polarised,

(2) unpolarised,

(3 and 4) insensibly or all but insensibly polarised.

Hence polarisation observations would only serve to discri-

minate between (i) on the one hand, and (2), (3), or (4) on the

other.

From the faintness of the object and its considerable extent,

the naked eye, armed with a polariscope, might be best. If a

telescope be used, it should be of quite low power, and the

aperture as large as the breadth of the pupil multiplied by the

magnifying-power.

Suppose the polariscope be Savart's, the quartz plates being
thick enough (if the naked eye be used) to give bands as narrow
as, say, 20' diameter.

<>>.

Let the observer rotate the polariscope till the bands, if any,

seen on the dark moon disappear ; then, untliout rolating the

instrument round its axis, let him incline the axis so as to point

at the outlying corona in different directions round the sun, and

notice whether the bands spring into existence ; and if so, let

him sweep round the sun, noticing what lies outside the clearly

circumsolar corona of 5' or so height, and let him notice par-

ticularly by estimation the direction, relatively to the bands, of

the radius vector of the region where they are most vivid, oi",

better, the azimuth of both radius and bands. He should also

specify, provided he can do so -,oith certainty, whether the bands

were black-centred or white-centred. He should also state in

his account, and verify the statement by an observation made at

leisure before or after totality, wliether his Savart is constructed

(or set) so as to have the hands parallel or perpendicular to the

principal plane of the Nicol.

A very useful adjunct to a Savart's polariscope would be a

glass reflector, or else a tourmaline, placed so as to cover a small

segment of the field of view near the edge. On account of the

possible difficulty of illuminating the reflector in the peculiar

circumstances of a total eclipse, a tourmaline would seem to be

preferable. It should be placed for the naked eye at the least

distance of distinct vision—for a telescope, in or in front of the

eye-piece, where a real image is formed so as to be seen distinctly

—the axis of the tourmaline being parallel to the edge or choril

of the segment, and the bands being set perpendicular to this

chord, in the event of rotation during the observation, the

whole should be rotated together. The question whether the

bands are bright-centred or dark-centred, winch, in the case of

slight polarisation, is difficult to decide, would thus be replaced

by the simpler question, whether the bands in the field were of

the same character as in the segment {i.e., bright being a pro-

longation of bright, and dark of dark) or of opposite character.

The observer should previously have practised on the blue

sky, rotating his Savart till the bands disappear, and noticing

to what degree they are brought hack by small changes of

pointing without rotation, so as to be prepared for what he
is liable to from secondary atmospheric polarisation during

totality.

Should only very feeble bands be seen in the outer corona,

such as might possibly be attributable to atmospheric polarisa-

tion operating through small changes of pointing, it would be
well for control to rotate the instrument a little till bands are

fairly visible on the disc of the moon, and notice whether on
jiassing to the outer corona, in lehataer direction, the bands,

instead of being reinforced, tend rather to be drowned in white

light. Should luminous beams or dark rifts be seen in the outer

corona, so as to exhibit contrast of light and shade in close

proximity, a good opportunity will be afforded of testing whether

the light of the onter corona is polarised or not. If it be
polarised, then on rotating the Sivart, so as to make the bands

cut at various indications the boundary of light and shade, the

bands will in certain azimuths of the Savart be stronger on the

luminous than on the dark side of the edge of the beam or rift.

If it be unpolarised, tlien, whatever be the azimuth of the

Savart, the bands will be rather drowned in white light than
_

reinforced on passing from the dark to the luminous side of the

edge.

But Savart's and other colour-polarisccpes. which are ad-

mirable for detecting a slight polarisation in liiint which is not

particularly feeble, break down when the difficulty arises from

the feebleness of the light rather than the slightness of the polari

sation. In such cases a simple double-image prism, with a

diaphragm-tube, is better. Unless those who have seen total

eclipses can decide from trial (suppose on the clear sky after sun-

set, or at night when illuminated by the moon), combined with

their memory of the degree of illumination of the outer corona,

it might be well that the observer should be provided with and
should try both instruments.

B. For this a telescope will be required with a magnifying
power of, say, 16 or 20. A biquartz seems the best instrument,

placed at the common focus of the eye-piece (which should
be positive) and objective, and combined with a Nicol's prism,

or, if it can be procured, a thoroughly good tourmaline. A tour-

maline might be placed over the eye-hole, whereas a Nicol
might have to be placed in the body of the eye-piece, which,
however, is no particular disadvantage if properly done.

Let it be ascertained by previous trial how much a Nicol must
be turned from the position in which the two halves are purph,'

alike to make the tints contrast more vividly. Say it is 30°.

Suppose the observer on the line of central shadow, so that the

limits of disappearance and reappearance will be on opposite ends
of a diimeter. The biquartz and Nicol have been relatively set

so that the line of junction is in the plane of polarisa ion of light

extinguished by the Nicol, turn them together before totality 30"

(or whatever other angle may have been fixed on) to cither side

of the diameter of disappearance, and, pointing the telescope to

the place of disappearance (Fig. i), await totality without dazzling

the eye. The moment the sun is covered, apply the eye to the

telescope, and notice whether there is a vivid contrast of colour

right and left of the line of junction of the quartz plates all the

way dinon to t/ie dark moon (Fig, 2), or only in the higher parts

of the circumsolar corona.

Be ready to repeat the observation before reappearance, with
the telescope pointed to the place of reappearance : and mean-
while, if time permits, repeat Frazmou-ki's observation by point-

ing the telescope, without rotation of the analyser, so that the
line of junction bisects the moon, and noticing whether the semi-
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circles of the corona are purple alike where they abut on the

junction, and what is the order of colours in the semicircle on
receding from the junction. A record as to which is which of

the two halves of the biquartz should be carefully preserved.

Should secondary atmospheric polarisation be so strong as to

throw doubt on the results (which may be judged of by noticing

the light on the dark moon), it would be well to rotate the ana-

lyser till the two halves seen on tlie dark moon are purple alike,

and then alter the pointing of the telescope, and repeat Praz-

mouski's observation.

It will be observed that the same general principles apply to

the elimination of atmospheric polarisation, whether the polari-

scope employed be a Savart's polariscope, a polariscope with

quartz wedges, or a biquartz polariscope.

C. This is of little intrinsic interest, its chief use being to clear

up possible doubts as to the results obtained by the observers of

A and B. Should there be an observer not otherwise employed,

he might be deputed to observe the direction of the Savart's bands

on disappearance, both on the dark moon and the surrounding

sky, and whether this direction changes during totality. Also it

should be specified in which pair of opposite quadrants they were
black -centred and in which white-centred. Should this be found

impossible or uncertain (the instrument being unprovided with

the adjunct mentioned above), the Savart might be used as a

simple Nicol by turning it end for end, so that the quartz plates

are next the eye ; and with this the plane of polarisation might

be roughly determined by means of the azimuth of the principal

plane of the Nicol when the light most nearly disappears.

Should registration of the azimuth be attempted, the Savart

would be fixed so as not to be reversible. In that case the ob-

server might be provided with a double-image prism and dia-

phragm-tube for separate use in case of need.

Stoppage of s/ray light in a telescope designedfor polarisation

The want of this appears to have occasioned some difficulty at

the last eclipse.

The simplest way is by a stop, with a hole just large enough
to contain the image of the object-glass. Such e.xists in the

erecting eye-piece, where an image of the object-glass is formed
in the body of the eye-piece. It exists too, in a Gregorian or

Cassegrainian telescope, where tiie stoppage is imperative. But
in an ordinary refracting telescope, with an inverting eye-piece,

the eye-hole (from certain motives of convenience) is larger than

in front of (/. e. nearer the object-glass than) the bright circle, or

image of the object-glass ; and unless the tube is sufficiently pro-

vided with stops, when a faint object near a bright one is looked

at, light from the bright, reflected from the inside of the tube, is i

liable to enter the field of view. Large instruments are pro-

vided with stops ; but I fancy smaller instruments are sometimes
turned out without them. This should be looked to.

The observer may test the correctness of stopping by taking

out the eye-piece, inserting a paper disc with a central hole of

the size of the field-glass, turning the instrument nearly but not

quite to a bright object, as well as to points more distant from the

bright object, and noticing whether the side of the tube, even

when viewed in a diiection grazing the edge of the hole, is pro-

perly dark, so that only the edges of the stops are seen.* On the

other hand, the stops should not obstruct a clear view of the

object-glass as seen through the hole representing the field-

glass, or they will render the outer portions of the object-glass

useless.

General Remarks

I consider the observation recommended by Mr. Ranyard (see

Nature, Aug. 24, 1S71), very important, if, after what Praz-

mouski and Ranyard have done, the point be still deemed doubtlul.

Prazmouski's observation seems to have been beautifully devised

and executed, but carelessly described. It is only by conjecture

that I can make sense and harmony with what is known, out of his

observations as described by himself. But I think that Mr. Ran-
yard has at least shown that our conjectural interpretation of

Prazmouski's observation is the right one ; and if so, the point

seems settled.

It is for this reason that, in lieu of No. 3, first half, I proposed

something new. What becomes of the magnesium, &c., which
the spectroscope reveals low down in the gigantic puffs which the

sun emits ? '1 he hydrogen must surely carry the magnesium,

c&c, with it to the higher regions, though the magnesium, &c.

,

would soon be condensed, and so would not be detected by the

spectroscope. These substances would exist in the form of an

'\ If reflection occurs from the part of the tube so near the eye as not to

appear ivithin the field, it will not signify much.

exceedingly fine haze or dust. I use the two words, " haze " to
denote a filmy cloud of molten "dust" of solid matter. This
haze or dust is capable of detection, and, according to my inter-
pretation, //(7j-been detected, by polarisation ; and it is interesting
to know how low down it can be detected. Mr. Stoney's specu-
lations as to layers are utterly inapplicable here, as they imply a
state of tranquillity quite unlike what we now know to exist, at
any rate in connexion with the puffs.

I don't know why, in the second half of No. 3, Mr. Ranyard
prescribes placing the line of junction across a sector or rift, if
by that he means turning the eye-piece carrying the quartz plates
so that the Une is perpendicular with the corona to the sector.

It would be more likely to yield results if it cut il obliquely, as
represented for the corona in Fig. 2. But proliably he only
means pointing the telescope so that the junction cuts the rift.

If the observer notices contrasting colours, he may then proceed
to determine the plane of polarisation, G. G. S.

SCIENTIFIC SERIALS
The Journal of the Quekett Microscopical Club. No. 16. Oc-

tober 1871. "Microscopic Work and Conjectural Science,"
being the address of the President ( Lionel S. Beale, M. B. , F. R. S. ),

for the year 1871. This address is chiefly occupied in combating
the method, presumed to have been adopted, of depreciating one
kind of scientific investigation in order to elevate another, and
attacks without ceremony those who would elevate physical

science to the disparagement of microscopical observation.—" On
the Examination of the Surface Markings of Diatoms by the

Oxy-calcium Light," by N. E. Green. The writer of this paper
details his examination of such diatoms as Isthmia, Biddulphia,

Triceratium, Pleurosigma, &c., as opaque objects by high

powers, as one-sixth Ross and one-twelfth Gundlach, through the

agency of the oxy-calcium light. The conclusion at which he

has arrived is, that the markings on all the above, except Pleuro-

sigma, resemble " craters," the surface "being studded with rows
of small shallow craters, the sharp edges of which projected

slightly above, while the centres seemed to be below the surface."

In Pleurosigma a different structure of the surface was observed.
" The lime light brought out most distinctly the bead-like charac-

ter of its markings ; they stood out in bold relief like rows of

Indian corn."—The Inaugural Address of the South London
Microscopical and Natural History Club, by R. Braithvvaite,

M.D., F. L.S., is principally devoted to suggestions on the vast

field for observation at the disposal of the microscopist.—"On
Nucleated Sporidia," by M. C. Cooke, M.A. After describing

the general structure which prevails in the genus Peziza of As-
comycetous Fungi, the writer details his method of mounting
sections for the microscope in pure glycerine. The nucleated

sporidia, so prevalent in this genus, are affirmed to be so affected

by this method that in a short time all traces of the nuclei are

lost, and the object of the paper is to indicate the doubtful value

of nucleated sporidia in specific characters. The true nature of

such nuclei and their uses are said to be obscure.

In the Reiue Scientifiijue, Nos. 13— iS, are many valuable

articles. Further reports are given of the proceedings of the

Edinburgh meeting of the British Association, and a translation of

Prof. T. Sterry Hunt's address to the Indianopolis meeting of the

American Association. We have also a memoir of M. Lartet

by M. G. de Mortillet ; Helmholtz's paper on the rapidity of

propagation of electro-dynamical actions ; report of M. Chau-
veau's lectures on the physiology of virulent maladies ; a lecture

by M. Claude Bernard on the method and principle of physio-

logy ; a translation of P. Secchi's paper on the solar protuberances

from the Atti dell' Acadeinia ponitificia de niioz'i Lined ; a bio-

graphical sketch of Haidinger by M. Fouque ; reports of the

proceedings of the various scientific institutions in France and
Belgium ; and translations of lectures delivered at the Royal
Institution, University of Edinburgh, &c., by Prof. Tyndall,

Dr. Carpenter, Dr. Laycock, and others.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 23.-—The greater part of the

communications read at this meeting were devoted to chemical

subjects. Of mathematical papers only one was presented—
namely, a continuation of M. Chasles' memoir on the determina-

tion of a series of groups of a certain number of points on a

geometrical curve.—A note was read by M. J. Bertrand on the
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mathematical theory of dynamical electricity, and a memoir
by M. E. Mathieu on the intearation of equitions to the partial

differences of mathem'atical physics.—M. ilu Moncel presented

some observations relating to a recent C'immnnication liy M.
Ruhmkorff upon some exi>eriments \a magneto-electric ii\Juc-

tion, In which he claimed to have already ascertained and pub-

lished facts analogous to those of the German author —M. P.

A. Favre read a continuation of hi; tliermic researches upon the

electrolysis of the hydracids. —A fifth letter from Father Secchi

on the variou; aspects of the protuberances and other remarkable
parts of the surface of the sun was read, in which he describes

the results of simultaneous observations m.ide by himself at Rome,
and by M. Tacchini at Palermo.—M. Seccbi aho presented a

note on a new method of observing the eclipses and passages of

Venus, by means of a spectroscopic apparatus modified by having
at a distance of about 20 centimetres in hunt of the spectroscope,

an additional prism having its refring :;nt angle parallel to the

fissure.—The chemical papers were as follows :—a theory of

simple reactions limited by inverse action, and an application of

the same to the transformations of phosphorus, by M. J. Lemoine.
—Researches in chemical statics, by M. Stas, containing a discus-

sion of the phenomena which occur in the precipitation of di-

lute solutions of salts of sdver by hydrochloric, hydrobromic,
and hydriodic acids, and by chlorides, bromides, and iodides.

This paper contains some results of great importance in

the analysis of bodies containing silver.—The conclusion of the

second part of M. Berthelot's investigation of the ammoniical
salts.—A note on the transformation of glucoses into monatomic
and hexatomic alcohols, by M. G. Bouchardat, communicated
by M. A. Wurtz. The author acts upon the glucoses by means
of an amalgam of sodium. He describes its action upon glucose
and sugar of milk,—A note on the hexabroniide and hexachloride

of silicium, by M. C. Friedel, aUo presen'ed by M. A. Wurlz
;

and a note on the method of determining the gases evolved by an
explosion of nitroglycerine, by M L. L'Hote, presented by
General Morin. From the researches of the last-mcnlioned
author it appears that I gramxe of nitroglycerine produces 2S4
cub. centim. of gas, containing by volume 45 72 of cubonicacid,
20 '36 of binoxide of nitrogen, and 33 92 of nitrogen.—M. Elie

de Beaumont called attention to sjme specimens o( native phos-
phate of hme from Caylux and Cajare, and noticed the import-
ance of these deposits for agricultural purposes. M. Combes also

remarked upon this subject.—M. Chaiielas presented a note on
a remarkable meleor ol;served during the night of the 19th
October.

Phil.idei.I'HTA

Acadeiny of Natural Sciences, May 9.—The President,

Dr. Ruschenberger, in the chair. — Prof. Cope demonstrated
some anatomical points of importance in the classification

of some of the Siluroids of the Amazon, noticing first

those which have no swimming b'adder, but having the
post-temporal bone pierced in a sieve-like manner, forming
minute tympana ; these he characterised as Olocinclus. Others
having huge swim-bladders, gun-boat style of shape. No adi-

pose fin ; the back naked. No lyre plate, indicated as Zathorax.
A third, body protected by bony shields above. No adipose fin

;

the scapular arch dermobssified and lyre-shaped below ; vcv^\~

csXi&zs, Physopy.\is lyra A fourth, shielded all over its sides,

with the under lip turned back, genus CoryJoras. A fifth, where
the under lip is separated, except at the ends, forming loops,

named Biochis. In the sixth, where the lips are separated from
the beard distally forming chin beards, indicated as Diancina.

May 16 —Dr. Carson, Vice- Presidenr, in the chair.—"Re-
mains of Mastodon and Horse in Norili Carolina."— Prof. Leidy
exhibited two photographs, received from Prof. W. C. Ktrr,

State Geologist of North Carolina, representing some remains of

Mastodon ainon'iiDijis found in that State. One of the specimens
represented is that of the greater part of the lower jaw of a

mature male, retaining both incisor tusks and the last two molar
teeth. The latter, with their angular lobes separated by deep
angular and nearly unobstructed valleys, are quite characteristic

of the species. The incisors are an inch and three-fourths in

diameter. The last molar has four transverse pairs of lobes and
a well-developed heel. The penultimate molar has three trans-

verse pairs of lobes. The specimen was obtained from gravel

overlying the mioccne marl near Goldsboro', Lenoir Co., N.C,
An isolated last lower molar of the same species, represented in

company with the jaw, was obtained in Pitt Co.—Prof. Leidy
also exhibited a specimen of an upper molar teeth, which Mr.
Timothy Conrad had picked up from a pile of miocene marl at

Greenville, Pitt Co., N.C. He suspected, from its size and
intricicy in the folding of the enamel of the i-Ie's at the mi Idle

01 the triturating surface, that the tooth belmige 1 to the )>ost-

pliocene Eijuus coniplicalus, and was an acc'dentxl occupant of

the miocene marl. It may, however, belong to a llipparion of

the mioccne period, but the imperfection of tlie sjiecimen at i's

inner part prevented its positive generic determination.
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THE ORIGIN OF GENERA *

ALTHOUGH it is now two years since the publica-

tion of Prof. Cope's " fragmentary essay," as he

modestly terms it, bearing the above title, it may not be

out of place, in the present stage of the theory of Evolution,

to give our readers some idea of its scope. It ought to

be in the possession of every naturalist. Although

already so condensed that anything like an analysis of

it is impossible, the following tabular sketch may serve to

give our readers an idea of the mode in which the Origin

of Genera is treated :

—

I. Relations of allied genera.

First ; in adult age.

Second ; in relation to their development.
a. On exact parallelism.

/3. On ine.xact or remote parallelism,

y. On parallelism in higher groups.

8. On the extent of parallelisms.

11. Of retardation and acceleration in generic character?.

First ; metamorphoses in adult age.

a. The developmental relations of generic and
specific characters.

0. Probable cases of transition,

y. Ascertained cases of transition.

Second ; eailier metamorphoses.
S. The origin of inexact parallelisms.

III. Relations of higher groups,

a. Of homologous groups.

/iJ. Of heterology,

y. Of mimetic analogy.

IV. Of natural selection.

a. As affecting class and ordinal characters.

/3. As affecting family characters,

y. As affecting generic characters.

h. As affecting specific characters.

f. On metaphysical species.

V. Of epochal relations.

Professor Cope considers that the laws which ha\'e regu-

lated the successive creation of organic beings are of two

kinds. The first, that which has impelled matter to pro-

duce numberless ultimate types from common origins ; the

second, that which expresses the mode or manner in which

the first law has executed its course, from its commence-

ment to its determined end, in the many cases before us.

" That a descent, with modifications, has progressed

from the beginning of the creation is exceedingly probable.

The best enumerations of facts and arguments in its favour

are those of Uarwin, as given in his various important

works, ' The Origin of Species,' &:c. There are, however,

some views respecting the laws of development on which

he does not dwell, and which it is proposed here to

point out.

" In the first place, it is an undoubted fact that the

origin of genera is a more distinct subject from the origin

of species than has been supposed,

"A descent with modification involves continuous series

of organic types through one or many geologic ages, and

• " On ihe Origin of Genera." By Edward D. Cope, A.M., Corresponding
Secretary of the Academy of Natural Sciences of Philadelphia. Pp. 80.

1869. (Philadelphia: Merrihew and Son. London: Triibner and Co.)

the co-existence of such parts of such various series at one
time as the law of mutual adaptation may permit,

" These series, as now found, are of two kinds : the
uninterrupted line of specific, and the same uninterrupted
line of generic characters. These are independent of each
other, and have not, it appears to the writer, been developed
pari passu. As a general law, it is proposed to render
highly probable that the same specific form has existed
through a succession of genera, and perhaps in different

epochs of geologic time.

" With regard to the first law of development as above
proposed, no one has found means of discoverin<r it and
perhaps no one ever will. It would answer such questions
as this. What necessary coincidence of forces has resulted
in the terminus of the series of fishes in the perches as its

most specialised extreme .' or, of the batrachia, in the
fresh-water frogs, as its ultimum .^ or, of the thrushes
among birds, as their highest extreme.' in a word, what
necessity resulted in man as the crown of the mammalian
series, instead of some other organic type 1 Our only
answer and law for the questions must be, the will of the
Creator.

" The second law of modes and means has been repre-

sented to be that of natural selection by Darwin. This
is, in brief, that the will of the animal applied to its body
in the search for means of subsistence and protection
from injuries gradually produces those features which are
evidently adaptive in their nature. That, in addition,

a disposition to a general variation on the part of species
has been met by the greater or less adaptation of the
results of such variation to the varying necessities of their

respective situations. That the result of such conflict

has been the extinction of those types that are not adapted
to their immediate or changed conditions, and the preser-
vation of those that are " (pp. 4, 5).

In the chapter " On the relations of nearly allied

genera," he gives no less than eight "examples of exact
parallelism."* We select one at random as illustrating the
large number of facts he brings to bear on the subject
of which he treats. '' The Cervids of the Old World are
known to develop a basal snag of the antler at the third

year ; a majority of those of the New World never
develop it, except in abnormal cases in the most vigorous
maturity of the most Northern Cariacus : while the South
American Subulo retains to adult age the simple horn of
the second year of Cervus. Among the higher Cervida
Rusa and Axis never assume characters beyond an
equivalent of the fourth year of Cervus. In Dama, on
the other hand, the characters are assumed more rapidly

than in Cervus ; its third year corresponding to the

fourth of the latter. Among Ainerican deer there is the

Blastocerus, whose antlers are identical with those of the

lourth year of Cariacus.

" Now, individuals of the genus Cervus of the second
year do not belong to Subulo, because they have not as

yet their mature dentition. Rusa, however, is identical

with those Cervi whose dentition is complete before they

gain the antlers of the fifih year. When the first trace of

a snag appears on one beam of Cariacus virginianus, the

* The author applies the term exact paraiklUiji to the relation of geneta
which are simply steps in one and tne .'auie hue of development ; wlii e iti-

co)iiptctcparaUeiism is applied to that of those w4lereone or more characters
intervene in the maturity of either the lower or higher gwiera to destroy
identity.

C
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dentition includes the full number, but there remain \

rnilk molars much worn and ready to be shed. Perhaps

the snag is developed before these are displaced. If so

the Cariacus is never a Subulo ; but there can belittle doubt

that the young Blastocerus belongs to that genus before

its adult characters appear."

From the examples of inexact parallehsm we select

the second and eighth.

" In both pcrissodactylous and artiodactylous mammalia

certain types develop their family character of canines

at the earliest appearance of dentition ; others, not till a

comparatively late period of life (Equus) ; and the extreme

genera never produce them" (p. 14).

" In most serpents the left lung is never developed ; in

such the pulmonary artery, instead of being totally

wanting, remains as a posterior aorta bow, connected

with the aorta by a ductus botalli ; serpents without left

lung being, therefore, identical in this respect with the

embryonic type of those in which that lung exists."

Under the head of " adult metamorphoses," in the second

chapter, Prof. Cope explains his law of retardation and

acceleration. It consists "in a continual crowding back-

wards of the successive steps of individual development,

so that the period of reproduction, while occurring

periodically with the change of the year, falls later and

later in the life-history of the species, conferring upon

its offspring features in advance of those possessed by its

predecessors. This progressive crowding back of stages

is not, however, supposed to have progressed regularly

On the contrary', in the development of all animals, there

are well-known periods when the most important transi-

tions are accomplished in an incredibly short space of

time (as the passage of man through the stages of the

aorta bows and the production of Umbs in the Batrachia

Anura) ; while other transitions occupy long periods, and

apparently little progress is made" (p. 37).

On these and other similar grounds, the author con-

cludes, that " the transformation of genera may have been

rapid and abrupt, and the intervening periods of persis-

tency very long. As the development of the individual,

so the development of the genus " (p. 38).

To the question— Has any such transition from genera

to genera ever been seen to occur ? Prof. Cope answers

in the affirmative, and gives eleven probable and six

ascertained cases, for the details of which we must refer

to pp. 42—46.

Passing for want of space over the third and fourth

chapters, we arrive at the concluding one, " On Epochal

Relations, or those Measuring Geological Time," which

abounds in valuable matter. The comparisons of different

faunje " indicate that an inherent dilference between the

types of a continent exists at the present time, though the

difference is subordinated to a universal distribuiion of the

higher groups throughout the earth. Has this state of

things existed for any long period, or is it the result of

different progress in the same group since the human
period ? Thus the present fauna of Australia was preceded

in the post-pliocene and pliocene by forms possessing

similar peculiarities, and belonging to the same classes :

that is, by herbivorous and carnivorous marsupials and
monotremes, and by Varanid Sauria, all of greater size

than their predecessors.

"The same fact is well known of the Neotropical region.

its present peculiar Edentata having been preceded by

giants of the same type in the post-pliocene and pliocene."

IntheNearctic, the later Patearctic,and the Paltxotropical

regions, the existing genera were similarly represented by

pre-existing types, sometimes wonderfully developed.

" Prior to these fauna:' another state of things has, how-

ever existed. North America has witnessed a withdrawal

of a Neotropical fauna, and the Patearctic the retreat of

an Ethiopian type. During the post-pliocene in North

America, Neotropical genera were to Neartic as 12 to 29,

as the record now stands. In the pliocene beds of

Pikermi (Greece) antelopes, giraffes, rhinoceros, hippopo-

tamus, huge manis, monkeys, monitors, and other genera

and species of African relationship, are the prevailing

forms, and still earlier a strong mingling of Nearctic

and more of Neotropical types abounded in the Pate-

arctic " (p. "]"]).

We have, then, three important terms from which to

derive a theory of the creation :— (i) The existing six

fauna; bear in many, of their parts developmental

relations to one another
; (2) They were preceded im-

mediately by fauna; similar to them in each case, but more

remotely by fauna; like those now in existence ; and (3)

the Southern Hemisphere is a geologic stage behind the

Northern one in progress, as is shown by its perfection in

types extinct in the Northern, and by its inferiority in

modern types prevalent in the Northern.

For a fuller demonstration of the last point we must

refer our readers to pp. 78, 79 of this valuable monograph.

G. E. D.

MISS NIGHTINGALE ON LYING-IN
INSTITUTIONS

Intiodiictory Notes on Lying-in Institutions. By Florence

Nightingale. Pp. 1 10. (Longmans, Green, and Co. 187 1.)

MISS NIGHTINGALE tells us the story of this

book somewhat as follows :—The Committee of

the Nightingale Fund, with the view of extending the

usefulness of their Institution for training nurses, entered

into an arrangement with St. John's House and King's

College Hospital, by which a special ward was set apart

for the reception of poor women in childbed, and steps

were taken for training midwifery nurses to be employed

among the poor in their own houses.

After the ward had been in use for several years, the

Committee were made aware that there had been many
deaths among cases admitted ; this led to inquiry, and
the ward was closed.

The Committee being still desirous of continuing this

specialbranch of their work. Miss Nightingale deemed itad-

visable to inquire into t'ne whole subject of puerperal

mortality, and the result is now before us in a form which
we can all understand, and we will venture to say that to

the generality of readers the facts will bear the aspect of

an unwelcome revelation. These facts have been drawn
from the Registrar-General's reports, from reports of

public institutions in the United Kingdom and over most
European countries, affording relief to poor women in

their need, both at home and in lying-in institutions, and
also from records of private practice.

They show that, while the death-rates for all England
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from diseases and accidents peculiar to childbirth amount

to 4-83 per 1,000, they exceed this amount whenever

women pass within the walls of lying-in hospitals— in-

creasing to5,6, 7, and in one instance to above 19 per i,ooo-

If we confine our attention to puerperal diseases, we find

that, while the death-rate for all England from these is

r6i per 1,000, it mounts up in workhouses and other

lying-in establishments to 33, 3'9, 4T, and 143 per rooo.

In King's College Hospital lying-in ward, the puerperal

disease death-rate was nearly 29^ per 1,000. By using

Dr. Lefort's data, which give the death-rates from all

causes at home and in hospital, in various European

countries, it is fhown that the approximate death-rate at

home is 4 7 per 1,000, while in lying-in institutions it is

no less than 34 per 1,000.

Miss Nightingale discusses the causes of these immense

death-rates, which, she reminds us, occur .among women
undergoing not a diseased, but a perfectly natural con-

dition, among whom a death " is little short of a calamity,"

and "'almost a subject for an inquest." We cannot enter

into the discussion, but we can say distinctly what is the

impression produced by the evidence. It affords another

illustration of the danger of unenlightened philanthropy.

Some one takes pity on poor suffering women, and forth-

with builds an hospital for them or gets it built, without

a thought, apparently, of what organic laws of human
nature he is about to violate. Nature takes no account

of his good intentions, but just goes on, as Miss Night-

ingale has elsewhere said, " to levy her own cess in her

own way."

The practical result of the whole discussion is that lying-

in establishments, as at present managed, are destruc-

tive of human life, and should be forthwith closed, and

that poor women should, as a rule, be attended at home.

The case, however, is not altogether hopeless ; .md

Miss Nightingale proceeds to show how an institution for

training midwives and midwifery nurses can be planned

and managed without risk. The whole secret consists in

assimilating the establishment to home conditions, what-

ever the cost may be. The evidence shows that in such an

institution there would be no more risk than at home. The
difficulty, as it appears to us, would be in the cost and in the

perfection of management required, which could only be at-

tained by persons practically conversant with physiologi-

cal laws. But, at the same time, there can be no ques-

tion of the superior advantages for training which such an

institution would afford. This portion of the book is illus-

trated by plans of existing hospitals, and of the proposed

training school. It contains a large amount of valuable

detail in small coinpass, well worthy the attention of the

medical profession and the public at large ; concluding

with an appeal to women, desirous of entering on medical

studies, to make this department of practice their own.

The book, as its title implies, is tentative, and there is

prefixed to it a quaint dedication to " the shade of Socrates'

mother," including a call for help to " the questioning

shade of her son, that I, who \vrite, may have the spirit of

questioning aright, and that those who read may learn

not of me but of themselves." If this Socratic spirit of

" questioning aright " were more cultivated, we should

have fewer philanthropic mistakes, and science would be

less troubled than it has been of late by dogmatic as-

sertions and crude speculations.

OUR BOOK SHELF
Text-Book of Geometry. Part I. By T. S. Aldis, M.A.,
Senior Mathematical Master, Manchester Grammar
School. (Deighton, Bell, and Co.)

We arc much pleased with this book as a good text-book
for teaching geometry. It is evidently the work of one
who has been at the pains to consider well what are the

difficulties which the average pupil encounters. It is the
work, too, of one who has seen what the fault of the school
teaching of geometry has hitherto been, and who is deter-

mined, as far as lies in his power, to remedy it. The evil of
school-teaching has been that Euclid has been learned by
rote, or when things have not been so bad as that, its propo-
sitions have been regarded too much as only abstract truths,

which neither have been elucidated by, nor have been
used to elucidate natural phenomena or the ordinary things

of life. Mr. Aldis supplies this defect by an admirable
series of examples and exercises appended to each propo-
sition, calculated to give a practical turn to the whole
study in the mind of a beginner, and to familiarise him
early with the idea that he can really make use of the

subject, and, can .give it a vast variety of application. Mr.
Aldis frequently gives more than one demonstration of

the same proposition. This also is very useful in teach-

ing, inasmuch as it practically informs the pupil that the

truths of geometry are independent of any particular de-

monstration of them, and gets him into the habit of ap-

proaching any problem from more than one point of

view. The present is a first instalment. It contains

pretty nearly what is in Euclid's first four books. J. S.

Populdre IVissenschaftlkhe Vortnige. Von H. Helm-
holtz. 2te3 Heft. (Braunschweig: Verlag von F,

Wieweg. London : Williams and Norgate.)

This part of Helmholtz's essays reminds us in many
respects of Tyndall's lectures—in their clear and eloquent

language, eminently adapted for popular comprehension,
their freedom from technical expressions, except where
these are unavoidable, and in the original mode in which
well-known facts are dealt with and used to illustrate pro-

found scientific truths. The work contains six lectures,

of which three are devoted to recent advances in the

theory of vision, one to the correlation of the physical

forces, one to the conservation of force, and the last to the

objects and advances of science. In the three lectures

devoted to the eye, whilst extolling its perfection as an
instrument in the mode in which we use it, he points out

its various defects ; the bimd spot, the blind lines and
strife corresponding to the vessels, its incapacity to focus

equally red and violet rays, the want of uniformity in its

refraction as indicated by the lines that appear to proceed
from a star, &c. He discusses the various colours of the

spectrum,and represents this not in themode usually adopted
of a circle with segments of various sizes corresponding
to the several primary colours, but as a triangle, of which
green, violet, and red occupy the angles, and blue, yellow,

and purple the sides, white having an eccentric position

near the yellow. Violet, which he was formerly indisposed

to regard as a primarycolour,he again admits,and he seems
inclined to advocate, as best explaining the phenomena
of colour-blindness, the views of Young ; that there are

special nerves for perceiving red, green, and violet rays,

an opinion that is less surprising in view of Brown Se-

quard's conclusions in regard to the number of channels

for special sensations contained in the spinal cord, and
which is also supported by the remarkable specialisation

shown by Helmhultz himself to occur in the branches of

the auditory nerve indicated by the phenomena of certain

defects of hearing. The chapters on the correlation of

the physical forces and the conservation of force, subjects

that are now famiUar to most scientific Englishmen, are

very interesting, as being, to use the German phrase,

amongst the original path-breaking essays on these sub-

jects. H. P.
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Notes on the Food of Plants. By Cuthbert C. Grundy,
F.C.S. (London: Simpkin, Marshall, and Co., 1S71.)

This is a useful elementary sketch of the form and manner
in which food is obtained by plants. Faults in it there

are. Thus, notwithstanding the conclusive experiments

of Prillieux and Duchartre, proving that plants have no
power of absorbing moisture through their leaves, and the

author's own reference to this now established fact in

the preface, we still find the assertion (p. 14) that " the

leaves withdraw from the atmosphere aqueous vapour."

The statement (p. 25) that the sap descends in dicoty-

ledonous plants IhroKi^h the bark is not strictly correct

;

and a Fellow of the Chemical Society ought not to have
described (p. 23) carbonic acid as "carbon dioxide com-
bined with water." These blemishes apart, this little book
may be recommended to those who desire an explanation

of the mode in which vegetable organisms are built up
from inorganic materials, and who are unable to devote the

time to the more elaborate works of Mr. Johnson, " How
Crops Grow" and " How Crops Feed." The portion re-

lating to the effect on crops of different soils strikes us as

the best.

LETTERS TO THE EDITOR
\The Editor docs not liold himself n'sponsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
commnnications. ]

Proof of Napier's Rules

As the following graphical construction is easily executed, re-

presenting to the eye the figure usually employed for the proof

of Napier's rules of the pirts of right-angled triangles in

spherical geometry, it will perhaps remr]ve diffi--uUies from their

proof for beginners, like those which Mr. W. D. Cooley's work
on "Elementary Geometry " must, from his description of some
interesting parlsof its contents in Nature of the 19th of October,

have proposed to itself to meet, and to render at least as easily

accessible as possible to the inquiring student in mathematics.

BF is a rectangular card, measuring two inches by three inches

in the sides, and divided by the lines DB, DC, D.\, DB', and

B'C in the directions shown in the figure, and in such a manner

that the three corners of the rectangle are completely cut away

by the last two, and by the first of these lines ;
while DC and DA

are only cut or scored lightly in the card, so as to allow the re-

maining three triangles, DBC, DCA, DAB', to be folded towards

each other, until, DB and DB' coinciding, they form a solid angle

of three faces at the point D. The properly possessed by this

solid angle, that the inclination of the two faces, DCB, DCA,

to each other is a right angle (the angle shown at C in the base,

AB'C of the solid angle), .and that the base AB'C of the result-

ing tetrahedron cuts the two faces ADC, ADB', perpendicularly

(or at right angles to their common intersection DA) in the line

AC, AB', so tliat the plane angle A of the plane right-angle

triangle B'AC is also the inclination between those faces, or t.c

angle of the right-angled spherical triangle formed by the inter-

section of a sphere, about the centre D, with the three planes

meeting each other at that point, affords a ready proof of all

Napier's rules, excepting that connecting the two angles of a

right-angled spherical triangle, from the simple definitions of the

trigonometrical " ratios" of plane angles.*

Calling the angles of the faces which meet together at the point

D, as shown in the figure <r, /', c, opposite to the spherical angle-;

A,B,C, formed by the inclination of the other two faces to each

other, these angles, and those of inclination of the faces are, re-

spectively, ihe sidrs and angles of a right-angled spherical

triangle, whose right angle is C, its hypothenuse is c, and the

angle A, between /' and c is equal to the plane angle A, of the

right-angled triangle AB'C.
Taking, firstly, as the radius, DA, equal to unity, AC (or

AC), and AB' are the tangents of h and <- ; and the right-

angled triangle AC'B' gives the rule.

t^" '''

A A . ;— = cos A ; or cos A = tan l<

tan <

cot . («)

cos A -H sin :
cos a, by (3)

;

Taking, in the next place. DB, (or BB'), as the radius equal

to unity ; BC (or B'C), and B'A are the sines ; and DC, D.\ are

the cosines of the angles a and c. In the first case the right-

angled triangle AB'C affords the ratio

^'" " = sin A ; or sina = sin c . sin A ; (2)
sin c

And in the second case we obtain from the right-angled

triangle ADC the rule

cos I' = cos a . cos b (3)

The rules for the angle B, corresponding to (i) and (2) for the

angle A, are simply obtained from them by transposing in them
the sides and angles i;A for i^B ; thus

—

cos B = tan a . cot c (4)

sin b = s>\d c . sin B (5)

Finally, dividing (l) by (5), a rule for connecting together the

two angles of the right-angled spherical triangle is found as

follows :

—

tan i , sin 1^ _ cos c

tan c
' sin c cos b

or cos A = cos a sin B (6)

If, as in Napier's rules, the two sides and the differences from
90° of the two angles and of the hypothenusa arranged in their

natural order round the triangle are regarded as constituting its

five parts, it will be seen that all the above consequences may be

included in the two rules known as Napier's rules, that the sine

of the middle (that is, of any chosen) part is equal to the product

of the tangents of the two adjacents, as well as to the product of

the cosines of the two opposite parts.

As a rule to assist the memory, the laconic brevity and com-
pleteness of Napier's formula possess a most uniquely felicitous,

and, happily for mathematicians, a not unfrequently enduring

charm. But should the student desire to divest himself of their

artificiality, and to retrace for himself the steps of the demonstra-

tion upon which any one example of these rules is based, he must

first draw a solid tetrahedron ABCD, in which the facial angles

at A, C, are as represented in the figure, but as they cannot all

be correctly shown on account of the embarrassing effects of the

perspective in the drawing, right angles. By having recourse to a

model, on the other hand, which may very readily be cut from a

card like that illustrated in the above description, and folded so

as to form the solid figure required for their demonstration, all

the cases of Napier's rules may be e.vhibittd, and proved, almost

as speedily, and satisfactorily to a learner's apprehension in solid

geometry, as the definitions of the simple trigonometrical ratios of

plane angles, and the least complicated relations connecting

together the parts of plane triangles may be made intelligible to

him ; and that by a plain series of immediate deductions from the

figure, which his familiarity with the processes of plane trigo-

nometry will already have taught him very easily to supply.

Newcasde-on-Tyne, Oct. 30 A. S. Herschel

Remarkable Paraselene seen at Highfield House on
October 25th, 1871

The phenomenon first became visible at yh 12"' p.m., and
finally vanished at 7'" 33 P.M. The upper portion of a halo of

' Another simil.-ir property, with a somewhat less important application of
the same tetrahedron, is described in the Quarterly Jourftal 0/Milthematid
for October i86z, p. 306.
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22° 30' radius marked DCE, together with a detached portion of

F, had the mcon for lis centre ; at the apex of this circle was the

apex of another of simihr dimension-, HCG, whose centre was

about 45° a! ove the mocn. On the horizontal level of the moon

on either side were mock mo ins, Al!, and immediately above

the moon with'n the same circle was an o^al mock moon, C.

^y0:'mmmii,^

#^

Both A and C, though very apparent, were nevertheless not

brilliant, the cTandeur of ihe phenomenon ceniermg m the double

mock moon B ; this was so brilliant that it attracted immediate

attention, and that portion nearest the moon was sensibly orange-

red At first it apneared as one large nock moon (twice as

bro'ad as it was long), and at 7>' 19'" divided into two with a thin

dark band between. Whil-t the two moons (touching each other)

were visible, each had a la 1 of 10° or more in length, and these

were included within a gigantic tail of 25° long, considerably

more brilliant, but colourless, and contrastmg much with the

orange-red of the mock moons. At the lime of the phenomenon

a fog spread over the valley, and overhead were strong cirn m
parallel bands The temperature was if -2, and on the grass

The moon shone brightly and the sky was cloudless near her

throughout the whole time. At 7" 33'" a cloud of considerable

density obscured both the moon and the phenomenon.

E. J. Lowe

Structure of Lepidodendron

I MAY, perhaps, notwithstanding the editorial injunction to the

contrary,' be permitted to make one remark by way of addition

to what I said in my last letter on this subject. I have been

favoured by Mr. J. T. Voung with the inspection of some Lepi-

dodendroid stems from the Lancashire coal-fields. Tiiese are

somewhat different from any others which I have seen, and are

probably similar to those Prof Williamson is working wi'h. At

any rate they enable me to understand, what otherwise I have

failed to comprehend, namely, the three structures which Prof.

Williamson sees in the vascular axis of these plants. In Mr.

Young's specimens a transverse section of the vascular axis ex-

hibits (I) the investing cylinder, (2) a zone of larger scalaiiform

vessels, (3) a cen'ral irregular mass of vertically disposed rows of

scalariform cells with transversely truncate ends. Suppose the

transverse septa separating these cells absorbed, as probably

eventually they would have been, and the rows of cells become

scalariform vessels. I see no reason therefore to lead me to

alter my views upon this matter, or to look upon 2 and 3 as

forming more than one central structure distinct from i, the

investing cylinder. W. T. Thiselton Dyer

Is Blue a Primary Colour?

No exception can be taken against Dr. Aitken's argument in

your number for Oct. 12. The ddours of the substances he ex-

perimen ed on could not be regarded as simple. But he does

not consider how loosely nil names of colours must be applied

in common language. The colours of most blue pigm-nts,

especially in thin washes, no doubt contain a large proportion of

green. But let the colour of the blue salvia, or that of the pig-

ment called French blue or ultramarine (often given as the best

example of true blue) be tested in conjunction with the purest

yellows (even with the almost greenish yeUow of the pigment

called lemon-yellow) and the two will be found perfectly com-

plementary. This is the colour of Nesvton's indigo rays, which

he himself in his colour circle put opposite to his yellow. In

fact, in good English, not only sea-greenish blues, like the

colour of Newton's blue part of the spectrum, or that of the

pigment called azure or ca;ruleum, but even the colour of the

violet itself, is properly called blue. Witness Milton's " beds of

violets blue." The violet of the spectrum is in truth little more

than a pure blue diluted with white by reason of the fluor-

escence of the retina, as recent researches have shown. (See

J. J. MiiUer's paper in Poggaidorffs AnnaLii, March and April

last.) I must, therefore, protest against substituting a fanciful

term like violet for the good English blue, as the desienation of

a simple colour- sensation. It is hard enough to make artists

believe that yellow is not a simple colour. To tell them the

same of its complementary blue would add to their disgust, and

not unreasonably. William Benson

Mr. Aitken in his letter in Nature, Oct. 12, seems to con-

found primary with pure colours ; it is true they are pure in a

certain sense, but in what sense is fully explained in Prof. J. C.

Maxwell's lecture, given in NATiruE, vol. iv. p. 13. AH the

experiments mentioned by Mr. Aitken merely prove that the

blue colours we commonly see are mixed ones ; but the same is

the case with almost all the colours we see, while any tint of the

spectrum, whether primary or not, may be had pure, i.e., con-

sisting of homogeneous light. Likewise colours which appear

just the same to the eye may be made of very different

ponents. T. W. Backhouse

A Shadow on the Sky

O.v the 2ist of last August, being at Zermatt, Switzerland, I

witnessed from the balcony of l\\e salk-d-maiigi-y of the Hotel du

Mont Cervin a very remarkable appearance. Ttie sun had recently

set, and, as I was intensely enjoying the view of that extra-

ordinary moun'ain, the Matterhorn, I saw its shadow thrown

upon the clear sky in the most distinct manner. It was the

exact fi<»ure of a cone lying obliquely, with its apex somewhat in

an upward direction, and its base taking its origin from the

S.S. E. side of the mountain. The cone was well defined, the

edges of the shadow being sharp and regular. The moon was,

from our point of view, at this time behind the Malterhorn. I

immediately acquainted some gentlemen, who were at supper in

the salh--a-inaiigcr, with this interesting appearance, and all were

much struck with it. My son, Marshall Hall,' had just retired

to rest, having to be up at two the next morning, in order to

make a new ascent in this locality ; but I called him out into the

garden to'enjoy with me this striking scene. The deep, distinct

shadow added to the weird effect always produced by this extra-

ordinary moun'ain, and it so impressed me that I thought the

phenomenon might be worth recording in your journal.

Brighton, Oct. 23 Charlotte Hall

A Plane's Position

This question is becoming one de giis/il'iis, and its further dis-

cussion will probably be profitless. I retain my opinion, .-ind

am content wi'h the few who side with me. In the two finest

treatises on astronomy published during the present century, Her-

schel's "Outlines of Astronomy," and Grant's "History of

Physical Astronomy," the word position is used as I use it. Not

systematically, I admit ; for Herschel sometimes wrote "situa-

tion" where I should write "position." Grant in one place

deals somewhat definitively with the word, for at p. 258 he

writes, " The position of Saturn's ring is usually determined by

the inclination of its plane to the ecliptic and the longitude of

its ascending node," the longitude of this node being defined,



26 NATURE \Nov. 9, 1 871

as all astronomers know, by the direction of the line of nodes,

not by its Uitiial place.

By-lhe-bye, Sir John Herschel is sometimes very careful to

use the words " actual place " where my criiics contend that the

word " position " would be sulTiciently definitive.

It seems overlooked that I pointed out in the beginning that

"position" was often but erroneously used as synonymous with
" place." It is not my fault if this error appears in the technical

use of the word "position" in some mathematical treatises. I

say again with Colonel Mannering, Abusiis iwt: tellit iisitm—
" The abuse of anything doth not abrogate the lawful use thereof."

It was a /ii/sus calami of mine to say that " position " could not

be niisundcrsiood. It could be, for it has been misused.

Frof. Ilir.st is quite right in saying I should be unable to de-

scribe the aspect of a horizontal plane. I should not think of

trying to. lie says, however, that Mr. Wilson would unhesiia-

tirgiy pronounce its aspect veilical. (Does it look vertically ///

or vertically i/tni'ii .') What would Mr. Wilson assign—un-

hesitatingly or otherwise— as the aspect of the "prime vertical "
?

lias a true plane {as distinguished from a plane face of a solid)

one aspect or two ? It lias one posilioii or situation, and one
place or localioit, but I conceive that it has two aspects.

Mr. Laughton seems quite unaware of Sir J. llerschel's re-

peated use of the word "tilt."

His comment on my remark about the books which I have
written is unworthy. He must surely perceive that I only sought

to indicate how much occasion I had had to consider the subject

of plane-position ; more occasion, I think, than any of my critics,

save Prof. Hirst, the weight of whose opinion I recognise fully,

though 1 cannot agree with him. But 1 have net felt free to use

the word "position" so systematically as I should wish, pre-

cisely because of its misuse to indicate place. 1 have only been

able to use it where there could be no fear ol tliat wrong meaning
being assigned to it.

As I claim no credit for the invention of any word for indi-

cating plane-position, and as 1 could not take from Mr. Laughton
that which is not his—the credit for Hamilton's word " aspecc

"

—perhaps I may be permitted to say that if I am " pertinacious
"

(as Mr. l-p.nghton asserts) there is nothing personal in my per-

tinacity. It is not my custom to admit that I am wrong when I

consider that 1 am right.

[My objections to the word "aspect" are confirmed by Mr.
Wdson's letter. I wrote that the word could not be used

in the sense indicated, "unless a new and artificial meaning
were assigned to it." Mr. Wilson obligingly proves this by
assigning to it just such a meaning. "Tne aspect of a plane is

the direction of its normal," it would seem. Now no special

objection need be urged against this definition, if it is to be con-

fined ligidly within the limits of mathematical text-books. The
definition is strange and arlihcial no doubt ; but it is nothing

new to see the familiar and natural banished from such works.

As a writer on astronomy, however, 1 must decline to accept the

proposed usage, whicli seems to me altogether objectionable. If

I wiite respecting ihe ccUstial equator-plane that **its position is

at right angles to the polar axis of the heavens," I find that I am
undc stood ; but 1 am sure my readers would be very much per-

plexed if I wrote that " the aspect of the equator-plane is the

direction of the polar axis." Again, I shouhl be undci stood, I

think, if 1 said that " the positions of two hour-planes determine

the direction of the polar axis," or ihat "the diieciions of the

polar axis and the vertical determine the position of the meridian-

plane." But if I wrote "aspect" where I have here written

"position," I scarcely know what my readers would think.

By the way, what would be the "aspect" of the meridian-

plane according to the proposed usage ? Would it be " east"

or " west " ? The normal to that plane would lie east and west

;

but we could not hear of an " east-and-west " aspect without

thinking of certain "clearstories towards the south-noith, lustrous

as ebony."

I am bound to point out, however, though I may seem to

weaken my position by doing .so, that a very eminent .luihoriiy

long since used the word " aspect " in the sense suggested by Mr.

Laughton. In one of his well-known " Leiteis to a Lady," on
quatcmions. Sir W. R. Hamilton uses the words "position,

'

"slope," "ledge," and ".aspect," to express the relations which
1 have called respectively "place," "slope," "aspeet," and
"position." (See r^ichol's "Cyclop.tdia of the Phy.'-ical

Sciences," 2nd ediiior, p. 70S.) 1 app ehind, however, ihat he
lays no special stu-ss on tins verbiage. H hid used the word
" position " lor " p.ace," and thib left him wi.hout any word to

indicate position. Besides, liis illustrative plane is the surface of

a desk, and a surface may be conceived to have an aspect de-

finable by the direction of its normal, but a geometrical plane is

two-faced. ]
*

This is my last letter on the present subject— unless one of

your correspondents should employ arguments showing me to be
in error, in which case I shall crave two lines of your space to

admit as much. RicHD. A. PitocroR
Brighton, Nov. 3
P.S.— Let it be noticed that the question is not how the word

"position " has been used by some, but how it ought to be used
by all.

I CANNOT agree with Mr. Wilson that "aspect" is exactly

the word wanted. The same wall has te'o aspects ; if a southern,

then also a northern aspect on the o'her side. In fact the word
seems adapted, according to its common usage, to express the

"sense" (sens), as well as the direction of the plane's normal,
whereas I t.ike it that the word sought for should express the di-

reciion only without connoting the " sense."

1 think a word sometimes used by geologists would be, if we
dare use it, exactly the word. As they speak of the he of strata,

defined (with resi-iect to the horizon) by its two elements, strike

an<l (lip, so geometers might well speak of the Iteoi a plane ; but
would our English language permit us to say that "two lies de-
termine one direction," and " two directions determine one lie "?

I (ear the moral connotation of the word, although an etymo-
logical accident, is too ugly.

If we are reduced to coin a new word, I would suggest that

the Latin root "pand" (spread), would afford for a plane the
fitting analogue of the root "reg" (rule, make straighi), for a
line', and so the word "dispansion" would be the an.alogue of
"direction." "Parallel planes h.ave the same dispansion."

"Two dispansions determine one direction, and two directions

determine one dispansion." Will not the neatness of this mode
of expressing Mr. Wdson's test propositions atone for the strange-

ness of the word ?

The word "aspect," however, is too good to be rejected from
geometrical science, th.iugh I believe its chief use will be found
beyond the domain of pure geometry. Should it not be appro-
priated to cases where the plane presents different aspects to the
portions of space on either side of it ? For instance, if two
bodies revolve in the same or parallel planes, their orbits might
be said to have the same or contrary aspects, according as ihe
bodies revolve in the same or contrary directions, and so the posi-

tive aspect of a planet's orbit would determine, not only the
"lie" or " dispansion " of the plane of ihe orbit, but also the

direction of revolution in that orbit. So, too, the statement that

all the planetary orbits have nearly the same aspect, would
imply not only that their planes nearly coincide, but also that

they all revolve in the same direction. I cannot help thinking
that Mr. Proctor would find his account in adopting this sense of
the word " aspect " in his astronomical wriings, especially since

he might, as Dr. Hirst suggests, retain the word where he has
hitherto employed it, by simply qualilying it with an appropriate
adjective. (Would the adjective "azimuti.al" satisfy him?
May I conclude with a question which I have ofien wished to

propound ? What is the proper English equivalent for the French
^'siiis"'! English mathematicians generally seem shy of using
the word "sense,'' while, to use theword "direction" as well for

the " sens" as the " direction" of a line, is very awkward and
inconvenient. The difficulty, I imagine, is the same as appears
to me almost fatal to the word "lie " proposed above, namely,
that the proposed technical use diverges too widely from the

familiar use of the word. Is not the superior flexibility of the

German language in the formation of new terms in part due to a

less degree of fastidiousness in this respect ?

Harrow, Nov. 6 Robt. B. H.-\YWARn

After all, I fear the word " aspect " is not quite the right thing.

What is wanted is a word to express " plane-direction ;" some-
thing in the plane, and not looking out from it. And I am not

sure that the compound word 'plane-direction," whii.h is not

ambiguous nor colloquial, will not be better even than "aspect."

We should then have axioms on planes analogiius to those on
straight lines : that planes may have the same or different plane-

directions : that intersecting planes have diflerent plane-directions ;

and conversely.

Par.ibel p anes will be defined as those which have the same
plane-direction.

* The matter between brackets was written on October 37.— Ed.
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With this word it is easier to state the theorems, " two line-

directions determine one plane-direction," and its reciprocal,

than with the other. " Two directions determine one aspect,"
is hard.

If this discussion has not gone on too long perhaps some of
your correspondents will criticise this suggestion and compare it

with "aspect." It is desirable that the best word possible
should be chosen.

J. M. W.

Science and Art Examinations

Ttiic subject of Science and Art Examinations by the Depart-
ment of .Science and Art is one which real y requires looking up,
and I wish to make one or two suggestions and remarks as to

llie mode of examination.

In the first place, take the examination itself. The candidates
make their appearance at the appointed lime and place. Their
forms are given them, and their places assigned to them. Now
the candidate is told to write on both sides of the form, thus leaving

no back pages on which to do his rough cilculation. Blotting-

paper in I S70 was not allowed; but in 1871 the Department
fixed a sheet to the bottom of each form in such a position that it

was very difficult to make use of it ; much time—time that was
of the utmost consequence to the candidate—being lost in doing
so. This, of course, stopped him from doing so much work, and
so lessened his chance of success. This may be all very well for

the Department so far as it affects grants on results ; but what
about the unfortunate student who is made the victim of this very
arbitrary custom ?

Then again for the questions set. In all the papers the ques-
tions set were very difficult. " The Department " having, with-

out any notice, raised the standard of examination, the subjects

of questions set in the first stage of mathematics were placed in

the syllabus a stage higher, viz , the second stage Then in

chemistry ^inorganic) the standard was considerably raised. The
questions in this subject are very unfair in the opinion of many
persons who have seen them. Take the fuUowing :

—

"Honours 1S71

" Describe the process of manufacturing sulphuric acid, as

carried on in an alkali works, illustrating the various chemical

changes by equations, and, as far as possible, the constitution of

the compounds formed by graphic formulae."

Xow about the sulphuric acid part, or about the equations, I

have nothing to say ; but when the question requires a know-
ledge of graphic formula; I protest against it. Graphic formula;

are not in sufficient use to warrant their introduction into an exami-
nation—thus enforcing their general adoption whether right or

wrong ; and I do not think the e-xaminer should be allowed to en-

force his peculiar views—the views taken by himself and a few
other chemists—into the great system of Science examination
in the country, thus compelling it to be learnt by any person
wishing to compete.
Now for the results. The results of the examinations for 1871

are very unsatisfactory, and a very high ratio is shown of failures,

and second classes to first classes obtained. This, of course,

must lessen the amount of money to be paid on results by the

Department, and a report was circulating a short time ago, to the

effect that "The examiners, after having made their reports, had
the papers returned to them, with an instruction to reduce the

number of successful candidates, as .an intimation had been given

by a right hon. gentleman that the amount of grant due upon
those papers must be reduced 20,000/. The examiners were thus

cbliijed to eliminate half the names from their lists." The
question was asked by Mr. Dixon, M.P., in the House of
Commons, whether this was or was not true, and Mr. Forster,

M.P. , denied it. But, previous to that, a provincial local

secretary, hearing the ruinour, wrote to ask the Department if it

were true, and received a reply saying it was true, and that in-

stead of the amount being 20,oon/. it was 40,000/. (The De-
partment's letter can be produced.) Now I would suggest that

the Department reform these matters referring to the fonns,

blotting-paper, questions, and results, and that if they do not do
so that the House of Commons take the matter up and do justice

to Science teachers and students. Hexry Uhloren

New Zealand Forest Trees

In the last number of Nature is a paragraph relating to some
New Zealand woods, which the writer observes are "deserving of

a better fate than to be cut down wholesale and used as firewood. ''

Five timber trees are mentioned, of which the native names only
are given.

Knowing that it is the province of Nature to give as ac-

: urate information as possible on all points with which it deils,

I send you the botanical names of four of these New Zealand
trees. The Kimu or red pine is probably Dacryiliiiin cuprcs-
sinuDi Soland, a tree 8j or more f-;et high, the (Icshy cup of the
fruit of which is eatable. D. laxifohum Hk. fil., a small creep-
ing bush, is .also known occasionally as Rimu. The Mataii or
black pine is Podocarfus sfiicala Br., likewise a large tree, and
having an eatable fruit. The Totara is PoJocarpns totara A.
Cunn., a tree about 60 feet high, producing a durable and
close-gr.iined wood much valued in ihe islands, and, like the
others, having an eatable drupe. The^e trees are all more or
less abundant in the Northern and Middle islands, and all belong
to the natural order Coniferce, though we are told in the para-
graph referred to that "none of them are Coniferce."

The Rata, " that wonderful vegetable production forming it-

self out of numberless vines," &c., is referable to some species of
Melrosidcros. M. robusta A. Cunn, and M. florida Sm., are
both known as Rata, but the hard and very den.se wood usually
known under that name is mostly derived from /)/. robusta. This,
however, is not a climbing plant, but an erect tree 50 or 60 feet

high ; therefore the plant referred to in the paragraph before us
is probably HI. Jlorida. The Makia I do not know, but its ex-
treme hardness would seem to indicate it as belonging to the
same order as the last, namely the Myrtaceje.

John R. Jackson
Kevv, Nov. 7

The Glacial Drift at Finchley

A FURTHER examination of the railway cutting at the Finchley
and Hendon Station shows that the glacial beds now revealed
there have a greater thickness and range than I at first imagined.
On Saturday last I visited the place in company with Dr. Hicks,
of Hendon, a gentleman well-known for his researches in the
Cambrian formation. Above the blue clay, and right up within
a few inches of the vegetable soil, we found drift fossils. With
an interruption here and there from the underlying London clay,

these chalky ghicial beds, consisting of blue (Oxford ?) clay,

blueish clay with flints, marl, sand, and gravel (in no regular
descending order), have an average thickness of 30 feet. Tney
are open lor about 500 yards, and they might perhaps be traced
farther north-west, towards the Dollis Brook Viaduct. Dr.
Hicks and I afterwards visited Mr. Plowman's Manor brick-

fields, a little south-east of the railway station ; here too we found
fossils in the brick-earth.

From wliat has transpired during the last few week?, it would
seem that the Muswell Hill deposit need no longer figure in

geological literature as an outlier, at a long distance from the
general deposit ; and Londoners may in future find glacial drift

without much diihcuUy about Higligate, Finchley, Whetstone,
and Barnet. I am indebted to Professor Morris for the informa-
tion that the Great Northern Cemetery at liarnet lies almost
wholly in the glacial clay. The forthcoming Survey memoir upon
the drift in this district is looked for by London geologists with
much interest. Henry Walker

too. Fleet Street, E.C., Nov. 7

ON THE ORIGIN OF INSECTS*

'T'HE metamorphoses of this group have always
^ seemed to me one of the greatest difficulties of the

Darwinian theory. In most cases the development of
the individual reproduces to a certain extent that of the

race, but the motionless, imbecile, pupa cannot represent a
mature form. Fritz Miiller considers that the wingless
Blattida; probably most closely represent the original

insect stock ; Haeckel is inclined rather to the Pseudo-
Neuroptera. I feel great difficulty in conceiving by what
natural process an insect with a suctorial mouth like that

* Abstract of a paper read before the Linnean Society, Nov 2, 1871, by
Sir John Lubbock, Bart., M.P., F.R.S.
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or a gnat or butterfly could be developed from a power-
fully mandibulate type like the Orthoptera, or even from
the Nruroptera. M. Brauer has recenily sugc^es'ed that

the interesting; genus Cainpodca is, of all known existing

forms, that which proljably most nearly resembles the

parent insect stock. He considers that the grub form of

larva is a retrograde type, in which opinion 1 nm unable
to concur, though disposed to agree with M. Brauer on
the first point. M. Brauer in coming to this conclusion

relies partly on geological considerations
;
partly on the

fact that larva', more or less resembling Cainpodca. are

found among widely different groups of insects. 1 think
there are other considerations which offer considerable

support to this view. No one, so far as I know, has yet

attempted to explain, in accordance with Mr. Darwin's
views, such a life history as that, for instance, of a butter-

fly, in which the mouth is first mandibulate and then
suctorial. A clue to the difficulty might, I think, be found
in the distinction between developinental and adaptive

changes, to which I called the attention of the Society in

a previous memoir. The larva: of insects are by no means
mere stages in the development of the perfect animal.

On the contrary, they are subject to the influence of
Natural Selection, and undergo changes which have re-

ference entirely to their own requirements and condition.

It is evident then that, while the embryonic development
of an animal in the egg gives us an epitome of its specific

history, this is by no means the case with species in which
the immature forms have a separate and independent
existence. Hence, if an aniinal when young pursues one
mode of life, and lives on one kind of food, and subse-

quently, either from its own growth in size and strength, or

from any change of season, alters its habits or food,

however slightly, immediately it becomes subject to the

action of distinct forces ; Natural Selection affects it in

two different, and it may be very distinct, manners,
gradually leading to differences which may become so

great as to involve an intermediate period of change and
quiescence.

There are, however, peculiar difficulties in those cases

in which, as among the Lepidoptera. the same species is

mandibulate as a larva and suctorial as an imago. From
this po'nt of view, however, Cainpodca and the Colh'ni-

bpla yPpdiira, &c ) are peculiarly interesting. There are

among insects three principal types of mouth, firstly, the

mandibulate, secondly, the suctorial, and thirdly, that of

Camppdt-a, and the CoUdithola generally, in which the

mandibles and ma.xilkv are attached internally, and though
far from strong, have some freedom of motion, and can
be used for biting and chewing soft substances. This
type is intermediate between the other two. /Xssuming
that certain representatives of such a type found them-
selves in circumstances which made a suctorial mouth
advantageous, those individuals would be favoured by
Natural Selection in which the mandibles and maxillx
were best calculated to pierce or prick, and their power
of lateral motion would tend to fall into abeyance, while,

on the other hand, if powerful masticatory jaws were an
advantage, the opposite process wo'ild tike place.

There is yet a third possibility—namely, that during the

first portion of life the power of mastication should be an
advantage, and during the second that of suction, or vice

virsA. A certain kind of food might abound at one
season and fail at another : might be suitable for the

animal at one age and not at another : now in such cases

we should have two forces acing successively on each
individual, and tending to modify the organisation of the

mouth in different directions. It will not be denied that

the ten thousand variations in the mouth parts of insects

have special reference to the mode of life, and are of some
advantage to the species in which they occur. Hence no
believer in Natural Selection can doubt the possibility of

the three cases above suggested, and the last of which
seems to explain the possible origin of species which are

mandibulate in one period of life and not in another. The
change from the one condition to the other would no doubt
take place contemporaneously with a change of skin At
such times we know that, even when there is no change of

form, the temporary softness of the organs often precludes

the insect from feeding for a time, as, for instance, is the case

in the silkworm. When, however, any considerable change
was involved, this period of fasting would be prolonged,

and would lead to the existence of a third condition, that of

pupa, intermediate between the other two. .Since other

changes are more conspicuous than those relating to the

mouth, we are apt to associate the pupa state with the

acquisition of wings, but the case of the Orthoptera

(grasshoppers, &c.) is sufficient proof that the develop-

ment of wings is perfectly compatible with continuous

activity. So that in reality the necessity for rest is much
more intimately connected with the change in the con-

stitu'ion of the mouth, although in many cases no doubt
the result is accompanied by changes in the legs, and in

the internal organisation. It is, however, obvious that a
mouth like that of a beetle could not be modified into a
suctorial organ like that of a bug or a gnat, because the inter-

mediate stages would necessarily be injurious. Neither,

on the other hand, for the same reason could the mtjuth

of the Hemiptera b^ modified into a mandibulate type
like that of the Coleoptera. But in Campodea, and the

Collcinbola we have a type of animal closely resembling
certain larva: which occur both in the mandibulate and
suctorial series of insects, and which possesses a mouth
neither distinctly mandibulate nor distinctly suctorial, but

constituted on a peculiar type capable of modification in

either direction by gradual changes without loss of utility.

If these views are correct, the genus Campodea must
be regarded as a form of remarkable interest, since it is

the living representative of a primaeval type from which
not only the Cpllcmbola and Thvsauiir.i but the other

great orders of insects have all derived their origin.

CHARLES BABBACE
Died the 2oth of October, 1S71

THERE is no fear that the worth of the late Charles
Babbage will be over-estimated by thisor any gene-

ration. To the majority of people he was little known
except as an irritable and eccentric person, possessed by
a strange idea of a calculating machine, which he failed

to carry to completion. Only those who have carefully

studied a number of his writings can adequately conceive

the nobility of his nature and the depth of his genius.

To deny that there were deficiencies in his character,

which much diminished the value of his Labours, would be
useless, for they were readily apparent in every part of his

life. The powers of mind possessed by Mr. Babbage, if

used with judgment and persistence upon a limited range
of subjects, must have placed him among the few greatest

men whocan createnew methods or reform whole branches

of knowledge. Unfortunately the works of Babbage are

strangely fragmentaiy. It has been stated in the daily

press that he wrote eighty volumes ; but most of the eighty

pub'ications are short papers, often only a few pages in

length, published in the transactions of learned societies.

Those to which we can apply the name of books, such as

"The Ninth Bridgewater Treatise," ''The Reflections on
the Decline of Science," or '' The .Account of the Expo-
sition of 1 85 1," are generally incomplete sketches, on which
but little care could have been expended. We have, in

fact, mere samples of what he could do. He was essen-

tially one who began and did not complete. He sowed
ideas, the fruit of which has been reaped by men less able

but of more thrifty mental habits.

It was not time that was wanting to him. Born as long

ago as the 26th of December, 1792, he has enjoyed a
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working life of nearly eighty years, and, though within
the last few years his memory for immediate events

and persons ' was rapidly decaying, the other in-

tellectual powers seemed as strong as ever. The
series of publications which constitute the real re-

cord of his life commenced in 1813 with the preface to

the Transactions of the Analytical Society, a small club

established by Babbagc, Herschel, Peacock, and several

other students at Cambridge, to promote, as it was
humorously expressed, the principles of pure D-ism, that

is, of the Leibnitzian notation and the methods of Trench
mathematicians. Until 1822 Mr. Ijabbage's writings con-

sisted exclusively of memoirs upon mathematical subjects,

which, however little read in the present day, are yet of

the highest interest, not only because they served to

awaken English mathematicians to a sense of their back-
ward position, but because they display the deepest insight

into the principles of symbolic methods. His memoir
in the " Cambridge Philosophical Transactions" for 1826,

"On the Influence of Signs in Mathematical Reasoning"
may be mentioned as an admirable example of his mathe-
matical writings. In this paper, as in many other places,

Mr. Babbagc has expressed his opinion concerning the

wonderful powers of a suitable notation in assisting the

human mind.
As early as 1812 or 18 13 he entertained the notion of

calculating mathematical tables by mechanical means,
and in 1819 or 1820 began to reduce his ideas to practice.

Between 1820 and 1822 he completed a small model, and in

1823 commenced a more perfect engine with the assistance

of public money. It would be needless as well as im-

possible to pursue in detail the history of this under-

taking, fully stated as it is in several of Mr. Babbage's

volumes. Suffice it to say that, commencing with 1,500/.,

the cost of the Difference Engine grew and grew until

17,000/. ofpublic money had been expended. Mr. Babbage
then most unfortunately put forward a new scheme for an An-
alytical Engine, which should indefinitely surpass in power
the previously-designed engine. To trace out the intricacies

of negotiation and misunderstanding which followed would

be superfluousand painful. The result was that the Govern-

ment' withdrew all further assistance, the practical en-

gineer threw up his work and took away his tools, and
Mr. Babbage, relinquishing all notions of completing the

Difference machine, bestowed all his energies upon the

designs of the wonderful Analytical Engine. This great

object of his aspirations was to be little less than the mind
of a mathematician embodied in metallic wheels and
levers. It was to be capable of any analytical operation,

for instance solving equations and tabulating the most
complicated formula;. Nothing but a careful study of the

published accounts can give an adequate notion of the

vast mechanical ingenuity lavished by -Mr. Babbage upon

this fascinating design. Although we are often without

detailed explanations of the means, there can be little

doubt that everything which Mr. Babbage asserted to be

possible would have been theoretically possible. The
engine was to possess a kind of power of prevision, and

was to be so constructed that intentional disturbance

of all the loose parts would give no error in the final

result.

Although for many years Mr. Babbage entertained the

intention of constructing this machine, and made many
preparations, we can hardly suppose it capable of prac-

tical realisation. Before 1S51 he appears to have de-

spaired of Its completion, but his workshops were never

wholly closed. It was his pleasure to lead any friend or

visitor though these rooms and explain their contents.

No more strange or melancholy sight could well be seen.

Around these rooms in Dorset Street were the ruins of a

life time of the most severe and ingenious mental labours

perhaps ever exeited by man. The drawings of the ma-

chine were alone a wonderful result of skill and industry ;

cabinets full of tools, pieces of mechanism, and various

contrivances for facilitating exact workmanship, were on
every side, now lying useless.

Mr. Babbage's inquiries were not at all restricted to
mathematical and mechanical subjects. His work on
the '• Economy of Manufactures and Machinery," first

published in 1832, is in reality a fragment of a treause on
Political Economy. Its popularity at the time was great,

and, besides reprints in America, translations were
published in four Continental languages. The book
teems with original and true suggestions, among which we
find the system of Industrial Partnerships now coming
into practice. It is, in fact, impossible to overpraise the
work, which, so far as it goes, is incomparably excellent.

Having assisted in founding the Statistical Society of

London in 1834, Mr. Babbagc contributed to their Trans-
actions a single paper, but as usual it was a model re-

search, containing a complete analysis of the operations
of the Clearing House during 1839. It was probably the

earliest paper in which complicated statistical fluctuations

were carefully analysed, and it is only within the last few
years that bankers have been persuaded by Sir John
Lubbock to recognise the value of such statistics, and no
longer to destroy them in secret. In this, as in other
cases, many years passed before people generally had any
notion of the value of Mr. Babbage's inquiries ; and there

can be little doubt that, had he devoted his lofty powers
to economic studies, the science of Political Economy
would have stood by this time in something very different

from its present pseudo-scientific form.

Perhaps the most admirable of all his writings was the
Ninth Bridgewatcr Treatise, an unexpected addition to

that well-known series, in which Mr. Babbage showed the

bearing of mathematical studies upon theology. This is

one of the fev/ scientific works in which the consistency

of natural laws with breaches of continuity is clearly put

forth. That Power which can assign laws can set them
aside by higher laws. Apart from all particular theologxd
inferences, there can be no question of the truth of the

views stated by Babbage ; but the work is hardly more
remarkable for the profundity of its philosophy than for

the elevated and eloquent style in which it was written,

although as usual an unfinished fragment.

Of all Mr. Babbage's detached papers and volumes, it may
be asserted that they will be found, when carefully studied,

to be models of perfect logicalthought and accurate expres-

sion. There is, probably, not a sentence ever penned by
him in which lurked the least obscurity, confusion, or con-

tradiction of thought. His language was clear, and lucid

beyond comparison, and yet it was ever elegan', and rose

at times into the most unaffected and true eloquence. We
may entertain some fear that the style of scientific writing

in the present day is becoming bald, careless, and even
defective in philosophic accuracy. If so, the study of Mr.
Babbage's writings would be the best antidote.

Let it be granted that in his life there was much to cause
disappointment, and that the results of his labours, how-
ever great, are below his powers. Can we withhold our

tribute of admiration to one who throughout his long life

inflexibly devoted his exertions to the most lofty subjects ?

Some will cultivate science as an amusement, others as a

source of pecuniary profit, or the means of gaining popu-

larity. Mr.- Babbage was one of those whose genius urged

them against everything conducive to their immediate

interests. He nobly upheld the character of a discoverer

and inventor, despising any less reward than to carry out

the highest conception which his mind brought forth.

His very failures arose from no want of industry or .-.bility,

but from excess of resolution that his aims should be at

the very highest. In these money-making days can we
forget that he expended almost a fortune on his task ? If,

as people think, wealth and luxury are corrupting society,

should they omit to honour one of whom it may be truly

said, in the words of Merlin, that the single wish of his

heart was " to give them greater minds " ?
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A NEW FORM OF SENSITIVE FLAME

MR. PHILIP BARRY, of Cork, has sent the following

account of a new and very beautiful sensitive

fianie to Prof. Tyndall :

—
" It is in my experience the

most sensitive of all sensitive flames, though from its

smaller size is not so striking as your vowel flame. It

possesses the advantage that the ordinary pressure in the

gas mains is quite sufficient to develop it. The method
of producing it consists in igniting the gas (ordinary coal

gas) not at the burner but some inches above it, by inter-

posing between the burner and the flame a piece of wire
gauze.

" With a pressure of I'yths at the burner, I give a sketch
of the arrangement I adopted, the space between burner
and gauze being two inches. The gauze was about seven

inches square, resting on the ring of the retort -stand

—

ordinary window-blmd wire-gauze 32 meshes to the lineal

inch. The burner was Sugg's steatite pin-hole burner, the
same .is used for vowel flame.

"The flame is a slender cone about four inches high, the
upper portion giving a bright yellow light, the base being
a non-luminous blue flame. At the least noise this flame
roars, sinking down to the surface of the gauze, becoming
at the same time almost invisible. It is very active in its

responses, and being rather a noisy flame, its sympathy is

apparent to the ear as well as the eye.
" To the vowel sounds it does not appear to answer

so discriminate^ as the vowel flame. It is extremely
sensitive to A, very slightly to E, more so to I, entirely
insensitive to O, but flightly sensitive to U.

"It dances in the most perfect manner to a small musical
snuffbox, and is highly sensitive to most of the sonorous
vibrations which affect the vowel flame, though it possesses
some points of difference."

NOTES
The following telegram has been received from the Englisii

Government Eclipse Expedition':
—"Onboard the Mirzaporc,

Malta, Saturday, November 4. We have arrived here in safely.

W\ the members of the Eclipse Expedition are quite well, no

thanks, liowever, to the weather, which during the voyage has

been very bad. It was so bad that there was no possibihty of

practising with the instruments. Last night Mr. Lockyer, at

the request of all on board the Mirzapore, rave a scientific lecture

with experiments. Vou may form some idea of the novel cha-

racter with which the lecture was invested Avhen I state that it

was blowing half a gale at the time."

Sir Roderick Murchison has appointed Professor Archi-

bald Geikie, of Edinburgh, his literary executor, and has left

him a legacy of 1,000/. The Professor will write Sir Roderick's

life, for which the deceased baronet had collected ample materials.

Sir Roderick has also bequeathed to each of the professors at

Jermyn Street a little remembrance of 100/. To the institution

itself he has left the diamond snuff-box and the magnificent

Siberian avanturine vase, mounted on a porphyry pedestal, pre-

sented to him by the late Emperor of Russia. He has not been

unmindful of the scientific societies with which he has been so

long connected. To the Geological and Geographical Societies

he has bequeathed legacies of 1,000/. each, for the purpose of

furthering the cause of science by rewarding men of science by

prizes or otherwise as may be deemed proper. To old associates

with him in his work he has likewise left legacies as expressions

of his regard. Besides that to Mr. Gelkie, sums of 350/. are

appropriated for Prof. John Monis, Prof. T. Rupert Jones, Mr.

Trenham Reeks, and Mr. Bates, and a sum of 100/. to Mr. C.

\V. Peach. We believe also that in the event of the failure of

some of the heirs designated in the will, considerable sums are to

go to various charitable and scientific institutions.

In addition to the appointments to the governing bodies of

the public schools, made by the Senate of the University of

London, which we announced last week, the Council of tlie

Royal Society has made the following :—Prof. P. M. Duncan,

for Charterhouse ; Prof. Tyndall, for Harrow ; Prof. Henry J.

Smith, for Rugby ; Sir James Paget, Bart, for Shrewsbury ; and

the Rev. Prof. Price, for Winchester Scliool.

Prof. P. M. Di'Nca.m, F.R.S., of King's College, has been

ajipointed Lecturer on Geology to the India Civil Engineering

College, Cooper's Hill.

We learn from the Pall Mall GazctU that a mixed Committee

has been appointed by the authorities of the War-Office, to con-

duct an inquiry into the safety of gun-cotton, and to make the

necessary experiments. The committee will also be required to

collect evidence with regard to its value as an explrsive agent

;

and generally to pronounce as to the suitability and safety of the

material for use in torpedoes, breaching stockades, mining, &c.

The Committee consists of Colonel Younghusband, R. A., presi-

dent ; Colonel Milward, R. A., Colonel Galhvey, R.E., Lieu-

tenant-Colonel Nugent, R.E., Captain Field, R.N., Dr. Odhng,

F.R.S., Mr. H. Bauerman, and Mr. G. Bidder, C.E. The
question of the safety of the new explosive " Lithofiacteur,"

which a German firm is anxious to be permit' ed to make in this

country, has also been referred to the same Committee.

Mr. G. M. Se.aeroke, the Temple Observer at Rugby,

states, in a letter to the Times, for the information of those who
possess telescopes of moderate aperture, that Encke's comet is

now within their reach. It has been examined at the Rugby
Observatory with an 8^ in. aperture, and was very plainly seen.

It has somewhat the shape of a fan, and there is a marked con-

densation on the eastern side, being the leading portion of the
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comet. It would probably now be seen with a much smaller

aperture than that mentioned above, and, as it is approaching us,

small telescopes will probably soon show it.

The German Astronomical Society has recently held its trien-

nial meeting at Stutgart, under the presidency of Prof. Otto

Struve. The gathering was eminently a social one ; after papers

read in the morning, tliey adjourned for excursions in the after-

noon, one day visiting the birth- place of Kepler, a small town
aliout an hour by rail from Stu'gart. The inhabitants, who have

recently erected a bronze statue to their great fellow townsman,

decorated it with flowers for the occasion.

The Scientific Societies have now mostly commenced their

winter session. The greater numlier held tlieir first meeting

either last or during the present week. The first meeting of the

Royal Society for the season is on November 16.

The Annual General Meeting of the five Academies which con-

stitute the Institute of France was lield on the 25th of October,

the anniversary of the day on which the Institute was established

by the famous Directory suppressed by the first Napoleon. The
third Napoleon, by an Imperial decree, changed the day of the

anniversary meeting from that instituted by the Republic to his

file day, the 15th of August. Last year the meeting was not

held, and on the present occasion the original date has been

resumed. The presidency of the Institute is filled each year

by the president of one of the five academies in rotation, the

Academic des Sciences, Academic Fran^aise, .Vcademie des

Sciences Morales et Politiques, .\cadem'e des Beaux Arts, and

Academie des Inscriptions et lielles Lettres. This year it is

occupied by M. Jules Simon, president of the Academie Fran-

^aise, to which belong M. Thiers himself and four of his

colleagues in the Government, including M. Simon. The annual

address for the Academic des Sciences w.15 delivered by General

Morin, and dealt chiefly with military science, especially with the

inventions of the great artillery officer General Piobert.

Mr. J. J. MuRTHY delivered the opening address to the Belfast

Natural History and Philosophical Society for the current session.

It was occupied chiefly with a rhums of the most important fresh

applications of applied science during the year.

Mr. Rutherford, of New York, the most eminent American

amateur astronomer, and especially known for his magnificent

photographs of celestial bodies, has lately presented to Mr.

Brothers, the Eng'ish astronomicil photographer, three superb

negatives of the moon—one representing her in the first quarter,

one when full, and one in the third quarter ; and it is proposed

to publish these in a volume containing about one hundred pages

of descriptive letterpress. The work will also contain a map of

the moon, as we see her, and a chart, on the stereographic pro-

jection, showing the true shape and the relative dimensions of

all the chief lunar features The letterpress, map, and stereo-

graphic chart will be prepared liy Mr. Proctor ; the photographs

by Mr. Brothers. The work will be got out on a magnificent

scale, and sold at a guinea and a half to subscribers.

Messrs. Tri bmer announce the proposed publication of a

new magazine. The Pioneer ; a monthly journal of Sociology,

Psychology, and Biology. The great aim which the Pioneer

has in view will be "the expression of truly philosophic principles,

and their application to human progress »nd welfare. The
opinions of all will be treated with respect when expressed with

the clearness and force arising from strong conviction." The sub-

jects of " Psychic Force " and Anthropology are especially

alluded to in the prospectus as coming within the range of the

proposed serial.

The Geological Expedition to the Rocky Mountain region

under the charge of Dr. Hayden, to which we have already made

briet allusion, according to ffarfer's IVeeilv, had reached Fort

Hall, Idaho, on the l8th of September. After completing the
survey of the Yellow Stone Valley, the party left Fort Ellis on
the 5th of September, passing down Gallatin Valley to the Three
Forks, and thence by the Jefferson to its very source, exploring
many of its branches, and pursuing a direction nearly parallel to
that which the party had traversed in the June previous. The
valleys of the Gallatin, Madison, and JefiTerson forks of the
Missouri, with all the little branches, were found occupied by
industrious farmers and miners—a contrast quite striking to the
doctor, who, twelve years ago, in exploring that same region, met
with not a single white inhabitant. The Rocky Mountain Divide
was crossed at the Horse Plain Creek, from which the party
passed over into Medicine Lodge Creek, following this down into
the Snake River Plain. An interesting fact observed was the
occurrence of two species of trout in great quantities in streams
such as Medicine Lodge, Camas, and other creeks all sinking
into the plains after a course of from fifty to seventy-five miles.
The trout appeared to be of the same two species in all, although
the waters had no apparent connection. The party expected to
leave Foit Hall, and to proceed to Fort Bridger by way of Soda
Springs, Bear Lake, and Evanston, and there to disband the
scientific corps returning to the East.

In a very important paper on the " Estimation of Antimony,"
published in the Chemical Mnus, Hugo Tamm calls the attention
of chemists to a new phenomenon which the author describes
under the name of " Hygraflinity." This phenomenon was dis-

covered in a peculiar compound of antimony—bigallate of anti-

mony. This compound is totally insoluble in water, and yet it

possesses a powerful affinity for moisture, which it absorbs
rapidly from the air after being dried at the temperature of 100°

Cent. Most powders and precipitates, as it is well known, dried

at that temperature, absorb moisture on exposure to the atmo-
sphere, but this is a purely physical phenomenon due to porosity.

On the contrary, m the case of gallate of antimony, chemical
affinity is at work, and this precipitate, after exposure to the air

for two or three hours, actually absorbs two equivalents of water.

In a word, this insoluble substance has as much affinity for

moisture as deliquescent salts. But one of the most curious

features in connection with this extraordinary phenomenon is that

on being dried at 100° Cent., bigallate of antimony loses the two
equivalents of water which it had absorbed from the air, and that

on being left exposed once more to the atmosphere, it reabsorbs

the same amount of moisture. This interesting experiment may
be repeated indefinitely.

In the Comptes Rendiis for August and in the Philosophical

Magazine, M. Angstrom gives an analysis of the spectra which are

observed in connection with hydrogen, and criticises the conclu-

sions of M. WiiUner "that hydrogen has no less than four and
oxygen no less than three distinct spectra." He explains that the

spectrum lines of hydrogen (as observed by Pliicker in rare hy-

drogen) spread out in disruptive discharges when the tension of

the gas is increasing, and end by uniting so as to form a conti-

nuous spectrum. With regard to M. Wiillner's second spectrum

of hydrogen, he points out that it is no other than the spectrum

observed by M. Berthelot and ascribed by him to acelylene. Also,

by a comparison of wave-lengths for sulphur and for M. Widl-

ner's third hydrogen-spectrum, he shows this to be in all proba-

bility the spectrum of sulphur. M. Angstrom also points out

the close agreement between one of the oxygen spectra of M.
Wiillner and the spectrum of oxide of carbon, and his tables

show also a very close agreement between another of these

oxygen spectra and the spectrum of chlorine, and concludes that

neither oxygen nor hydrogen has more than one spectrum.

Pr^\ Young has communicated to the Philosophical Maga-
zine 2, catalogue of more than a hundred bright lines in the spec-

trum of the chromosphere, in which the observed lines are referred
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to the scales of Kirchhoff's and oi Angstrom's maps. Of the

seventy new lines which are given in this list, there are two

which are proved to belong to the chromosphere, and not to be

due to the exceptional elevation of matter to heights where it

does not properly belong. No less than twenty of these lines

are due to the metal titanium, and show the presence of titanium

vapour in the prominences and chromosphere.

The cultivation of beet-rcot sugar in France has now risen to

an industry of the first importance. It employs more than 400

manufactories, and the process of manufacture is each year

brought to a higher state of perfection. There are in France

three or four journals specially devoted to subjects connected with

the manufacture, its cultivation, its sale, the machinery required,

the chemistry of the process, &c.

The Fourth Annual Report is published of the Trustees of

the Peabody Museum of American Archaeology and Ethnology

at Cambridge, U.S.A. Two important series of explorations

have been carried out in the course of the past year on behalf of

the Museum, by the Rev. F. O. Dunning in E.is:ern Tennessee,

and by Dr. Berendt in Central America, resulting in valuable

acquisitions to its collections. The Museum has also been en-

riched during the year by the gift of the "Charles Hammond
Collection " from the towns of Chatham and Rochester, Cape

Cod, and by a very valuable series of about 125 objects from the

conservator of the Christy collection in London, consisting of

original specimens and casts from Les Eyzies, La Madelaine, and

Le Moustier, in the department of Dordogne, France. The

Report is accompanied by a set of comparative measureme^its

of cranii from Peru, presented by Mr. Squier, of those from

the mounds of Kentucky obtained by Mr. Lyon, and from the

mounds of Florida.

The Annual Convcisazionc of the Royal Society of Victoria

was held on August 14, when the president, Mr. R. L. J.

Ellery, delivered an address, in which he referred especially to

the scientific results of theeclipse of last winter, and the prepara-

tions making in Australia for observing the eclipse of next

month, to Prof Heis's observations on the correspondence of

auroral phenomena in the southern and northern hemispheres,

to Dr. von Mueller's botanical researches in the colony, to the very

important subject, economically, to the colony of the preservation

of meat, and to Prof. Tyndall's germ theory of disease.

The Report is published of the Annual Meeting of the

Academy of Sciences of Vienna, held on the 30th of May,

1S71, containing a review of the proceedings of the various de-

partments of the Academy during the past year. The Academy

has also issued its "Almanack," with list of home, foreign, and

honorary members.

A SUPPLEMENT to the Sixth .and Seventh Annual Report of

the "Verein fiir Erdkunde " at Dresden, by D. Abendroh,

contains a very interesting series of maps, illustrating the extent

of geographical knowledge of the world possessed at different

periods from a.d. 1350 to 1566.

A WORK has come out in Holland which particularly in-

terests those who are engaged in the treatment of sewage manure.

It is by M. J. A. C. Eschauzler, and gives all the results of the

centuries of experience in the Netherlands. It is copiously

illustrated.

We are informed that the German translation of Tylor's

" Primitive Culture " is not by Dr. Spengel, but conjointly

by Herr Spengel and Herr Poske.

A NRW class for civil engineering has been formed in the

Presidency College, Calcutta.

The Madr.is Government has allowed 200/. for the expense

of bringing the Assistant Government Astronomers to England

to learn celestial photography.

THE GEOGNOSY OF THE APPALACHIANS
AND THE ORIGIN OF CRYSTALLINE
ROCKS*

II.

'X'HE characteristic examples already given of symmetrical and
'• asymmetrical envelopment are cited from a great number of

others which might have been mentioned. Very many of these are

by the pseudomorphists regarded as results of partial alteration"

Thus, in the case of associated crystals of andalusite and cyanite,

Bischof does not hesitate to maintain the derivation of andalusite

from the latter species by an elimination of quartz ; more than

this, as the andalusite in question occurs in a granitedike rock,

he suggests that itself is a product of the alteration of orthoclase.

In like manner the mica, which in some esses coats tourmaline,

and in others fills hollow prisms of this mineral, is supposed to

result from a subsequent alteration of crystallised tourmaline.

So in the case of shells of leucite filled with feldspar, or of garnet

enclosing epidote or chlorite or quartz, a similar transformation

of the interior is supposed to have been mysteriously effected,

while the external portion of the crystal remains intact. Again
the aggregates of tinstone, quartz and orthoclase having the

form of the latter, are, by Bisi.hof and his school, looked upon
a5 results of a partial alteration of previously formed orthoclase

crystals. It needed only to extend this view to the crystals of

calcite enclosing sand-grains, and regard these as the result of a

partial alteration of the carbonate of lime. There is absolutely

no proof that these hard crystalline substances can undergo the

changes supposed, or can be absorbed and modified like the

tissues of a living organism. It may, moreover, be confidently

affirmed that the obvious facts of envelopment are adequate to

explain all the cases of association upon which this hypothesis of

pseudomorphism by alteration has been based. Why the change
should extend to some pa-ts of a crystal and not to others, why
in some cases the exterior of the crystal is alteied, while in others

the centre alone is removed and replaced by a different material,

are questions which the advocates of this fanciful hypothesis have
not explained. As taught by Blum and Bischof, however, these

views of the alteration of mineral species have not only been
generally accepted, but have formed the basis of the generally

received theory of rock-metamorphism.
Protests against the views of this school have, however, not

been wanting. Scheerer, in 1S46, in his researches in Polymeric
Isomorphism.t attempted to show that iolite and aspasiolite, a

hydrous species which had been looked upon as resulting from
its alteration, were isomorphous species crystallising together,

and, in like manner, that the association of olivine and serpentine

in the same crystal, at Snarum in Norway, was a case of enve-

lopment of two isomorphous species. In both of these instances

he maintained the existence of isomorphous relations between
silicates in which 3HO replaced Mgi). He hence rejected the

view of Gustav Rose that these serpentine crystals were results of

the .alteration of olivine, and supported his own by reasons drawn
from the conditions in which the crystals occur. In 1853 I look
up this question, and endeavoured to show that these cases of

isomorphism desciibed by Scheerer entered into a more general

law of isomorphism pointed out by me among homologous com-
pounds dilTering in their formulas by «M„0o {M = hyclrogen or a
inet.il). I insisted, moreover, on its bearing upon the received

views of the alteration of minerals, and remariied, " The gene-
rally admitted notions of pseudomorphism seem to have origi-

nated in a 100 exclusive plutomsm, and require such varied hypo-
theses to explain ihe different cases, that we are led to seek for

some more simple explanation, and to find it, in many instances,

in the association and crystallising together of homologous and
isomorphous species. "J Subsequently, in 1S60, I combated
the view of Bischof, adopted by Dana, that "regional meta-
morphism is pseudomorphism on a grand scale,'' in the following

terms:

—

" The ingenious speculations of Bischof and others, on the

possible alteration of mineral species by the action of various

saline and alkaline solutions, may pass for what they are worth,

although we are satisfied that by far the greater part of the so-

called cases of pseudomorphism in silicates are purely imaginary,

and, when real, are but local and accidental phenomena. Bischof 's

notion of the pseudomorphism of silicates like leldspars and py-

• Address of Prof. T. Sterry Hunt on retiring from the office of President
of the American Association for the Advancement of Science ; abridged
from the " American Naturalist."

t Pog£. Annal., Iw-iiu 319.

t Ibid.
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roxenes, presupposes the existence of crystalline rocks, whose
generation this neptunist never attempts to explain, but takes his

starting-point from a plutonic basis."

I then asserted that the problem to be solved in regional meta-
morphism is the conversion of sedimentary strata, "derived by
chemical and mechanical agencies from the ocean waters and
pre-existing crystalline rocks into aggregitions of ciystalline sili-

cates. These metamorphic rocks, once formed, are liable to

alteration only by local and superficial agencie.s, and are not, like

the tissues of a living organism, subject to incessant transfor-

in^tinnc. the pseudomor[)hisin of Bischof "*

1 lijil not, at that time, seen the essay by Delesse on pseudo-

morphs already referred to, published in 1859, in which he main-
tained views similar to those set forth by me in 1853 and 1S60,

dec'aring that much of what had been regarded as pseudomor-
phism had no other ba^is than the observed associations of
minerals, and that often "the so-called metamorphism tinds its

natural explanation in envelopment." These views he ably and
ingeniously defended by a careful discussion of the whole range
of facts belonging to the history of the subject.

My own expression of opinion on this question, in 1853, had
been privately criticised, and I had been charged with a want of

comprehension of the question. It was, therefore, with no small
pleasure, that I not only saw my views so ably supported by
Delesse, but read the language of Carl Friedrich Naumann, who
in 1S61 wrote to Delesse as follows, referring to his essay just

noticed :

—

" You have rendered a veritable service to science in restricting

pseudomorphs to their true limits, and separating what had been
erroneously united to them. As you have remarked, envelop-
ments have, for the most part, nothing in common with pseudo-
morphs, and it is inconceivable that they have been united by so

many mineralogists and geologists. It appears to me, moreover,
that they commit an analogous error when they regard gneisses,

amphibolites, &c., as being, all of them, the results of metamor-
phic epigenesis, and not original rocks. It is precisely because
pseudomorphism has been so often confounded with metamor-
phism that this error has found acceptance. I only admit a
pseudomorph where there is some crystal the form of which has
been preserved. There are very many metamorphic substances

which are, in no sense of the word, pseudomorphs. Had the

name of crystalloid been chosen instead of pseudomorph, this

confusion would certainly have never found its way into the

science. I think, with you, that the envelopment of two mine-
rals is most generally explained by a contemporaneous and original

crystallisrition. Secondary envelopments, however, exist, and
such may be ca'Ied pseudomorphs or crystalloids, if they repro-

duce exactly the form of the crysal enveloped, whether this last

still remains, or has entirely disappeared. "+
It is unnecessary to remark that the view of Delesse and

Naumann—viz. : that the so-called cases of pseudomorphism, on
which the theory of metamorphism by alteration has been built,

are, for the most part, examples of association and envelopment,
and the result of a contemporaneous and original crystallisation

—

is identical with the view suggested by Sche^rer, a:id generalised

by myself long before, when, in 1S53, I .'ought to explain the
phenomena in question by **the association and crystallising

together of homologous and isomorphous species."

Later in 1862, I wrote as follows :

—

" Pseudomorphism, which is the change of one mineral species

into another, by the introduction or the elimination of some
element or elements, presupposes metamorphism [i.e., meta-
morphic or crystalline rocks), since only definite mineral species

can be the subjects of this process. To confound metamorphism
with pseudomorphism, as Bischof and others after him have
done, is therefore an error. It may be further remarked, that,

although ceitain pseudomorphic changes may take place in some
mintral species, in veins and near the surface, the alteration of

great masses of silicated rocks by such a process is as yet an
unproved hypothes's. "+

Thus this unproved theory of pseudomorphism, as taught by
Bischof, does not, even if admitted to its (uUest extent, advance
us a single step toward a solution of the problem of the origin of

the various silicates, which, singly or intermingled, make up
beds in the crystalline schists. Granting, for the sake of argu-

ment, that serpentine results from the alteratioa of olivine or

• Amer. Jour Sci.. 11. xxx- ,35.

t Bull. Soc. Geol. de France, II. xv.ii. 678.

t Descriptive Catalogue, Crystalline Rocks of Canada, p. So, London
Exhibition, 1862 : also Dublin Quar. Jour., July 1863, and Amer. Jour.

labradorite, and steatite or chlorite from hornblende, the origin
of these anhydrous silicates, which are the subjects of the sup-

p 'sed change, is still unaccounted for. The explanation of this
shortsightedness is not far to seek ; asalrea'^y remarked, Bischof,
although a professed neptunist, starts Irom a plutonic bas's.

When the epigentc origin of serpentine and its related rocks
was first taught, these were regarded as eruptive and unstratified,
and it was easy to imagine intruded masses of dioriticand feld-

spathic rocks, which had become the subjects of alteration. As,
however, the progress of careful investigation in the field has
shown the stratified character of these serpentines, diallag:-rocks,
steatites. Src, and th^ir inVrcihtion among limestones, argilhtes,

quartzitts, gneisses, and mica-schists, and even among feldspathic
and homblendic strata, we are forced to reject, with Naumann,
the notion of their epigenic derivation, and to regard them as
original rocks.

This view brings us face to face with the problem of metamor-
phism as defined by me in 1S60* (see ante). We must either
admit that these crystalline schists were created as we find them,
or suppose that they were once sands, clays, marls, &c. ; in a
word, sediments of chemical and mechanical origin, which by a
subsequent process have been consolidated and crystallised.

Whence, then, come these silicates of magnesia, lime, and iron,

which are the sources of serpentine, hornblende, steatite, chlorite,

&c.? This is the question which I proposed in that same year,

when, after discussing the results of ray examinations of the
tertiary rocks near Paris containing layers of a hydrous silicate

of magnesia related to talc in composition, among unaltered
limestones and clays, I remarked that it is evident " .such silicates

may be formed in basins at the eirth's surface, by reactions

between magnesian solutions and dissolved silica ; " and, after

some further discussion, said, " further inquiries in this direction

may show to what extent certain rocks composed of calcareous

and magnesian silicates may be directly formed in the moist wdy."*h
Subsequently, in a paper on " The Origin of some Magnesian
and Aluminous Rocks," printed in the '' Canadian Naturalist

"

for June iS6o,J I repealed these considerations, referring

to the well-known fact that silicates of lime, magnesia, and
iron-o.fyd are deposited during the evaporation of natural

water.s, including those of alkaline springs and of the Ottawa
River. Having described the mode of occurrence of the mag-
nesian silicate sepiolite, in the Paris basin, and the related

quincife, containing some iron-oxyd and disseminated in lime-

stone, I suggested that while steatite has been derived from a
compound like sepiolite, the source of serpentine was to be
sought in another silicate richer in magnesia ; and, moreover, that

chlorite, unless the result of a subsequent reaction between clay

and carbonate of magnesia, was directly formed by a process

analogous to that which (according to Scheerer) has, in recent

times, caused the deposition from w-aters of neolite, a hydrous
alumino-magnesian silicate, approaching to chlorite in composi-
lion,§ "the type of a reaction which formerly generated beds of
chlorite in the same way as those of sepiolite or talc. ' Delesse,

subsequently, in i86i, in his essay on Rock-Metamorphism, in-

sisted upon the sepiolttes or so called magnesian marls, as pro-

bably the source of steatite, and suggested the derivation of ser-

pentine, chlorite, and other related minerals of the crystalline

schists, from deposits approaching these marls in composition.il

He recalled, also, the occurrence of chromic oxyd, a frequent
accompaniment of these magnesian minerals, in the hydrated
iron ores of the same geological horizon with the magnesian
marls in France. Delesse did not, however, attempt to account
for the origin of these deposits of magnesian marls, in explana-
tion of which I afterwards verified Bischof 's observations on the

sparing solubility of silicate of magnesia, and showed that silicate

of soda, or even artificial hydrated silicate of lime, v.'hen added
to waters containing magnesian chlorid or sulphate, gives rise,

by double decomposition, to a very insoluble magnesian silicate. ir

To explain the generation of silicates like labradorite, scapo-

lite, gamite, and saussurite, I suggested that double aluminous
silicates allied to the zeolites might have been formed, and sub-

sequently rendered anhydrous. The production of zeolitic

minerals observed by Daubree at Plombieres and Luxeuil by the

action of a silicated alkaline water on the masonry of ancient

Roman baths, was appealed to by way of illustration. It h.ad

* Amer. Jour. Sci., II. xitx. 135.

t Ibid.,II. xxix. 284: also II. xl. 49.

t Ibid., II. xxxii. j86.

§ Pog. Annal., Ixxi. 288.

tl Etudes surle Weumorphisme, 4to. pp. 91. Paris, 1861.

1 Amer. Jo .Sci., n
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there been shown by Daubree that the elements of the zeolites

had been derived in part from the waters, and in part from
the mortar, and even the clay of the bricks, which had
been attacked, and had entered into combination with

the soluble matters of the water to form chabazite. I,

however, at the same time pointed out another source of

silicated minerals, upon which I had insisted since 1S57, viz
,

the reaction between silicious or argillaceous mitters and earthy

carbonates in the presence of alkaline solutions. Numerous
experiments showed tliat when solutions of an alkaline carbo-

nate were heated with a mixture of silica and carbonate of mag-
nesia, the alkaline silicate formed acted upon the latter, yielding

a silicate of magnesia, and regenerating the alkaline carbonate
;

which, wiihout entering into permanent combination, was the

medium through which the union of the silica and the magnesia
was effected. In this way I endeavoured to explahi the altera-

tion, in the vicinity of a great intrusive mass of dolerite, of a

gray Silurian limestone, which contained, besides a little car-

bonate of magnesia and iron-oxyd, a portion of very silicious

matter, consisting apparently of comminuted orthoclase and
quartz. In place of this, there had been developed in the lime-

stone, near its contact witli the dolerlle, an amorphous greeniih

basic silicate, which had seemingly resulted from the union of

the silica and alumina with tlie iron-oxyd, the magnesia, and a
portion of lime. By the crystallisation of the products thus

generated it was conceived that minerals like hornblende, garnet,

and epidote might be developed in earthy sediments, and many
cases of local alteration explained. Inasmuch as the reaction
described required the intervention of alkaline solutions, rocks
from which these were excluded would escape change, although
the other conditions might not be wanting. The natural associa-

tions of minerals, moreover, led me to suggest that alkaline

solutions might favour the crystallisation of aluminous silicates,

and thus convert meclianical sediments into gneisses and mica-
schists. The ingenious experiments of Daubree on the part

which solutions of alkaline silicates, at elevated temperatures,
may play in the formation of crystallised minerals, such as feld-

spar and pyroxene, were posterior to my early publications on
the subject, and fully justified the importance which, early in

18571 I attributed to the intervention of alkaline silicates in the
foimation of crystalline silicated minerals.*

While, however, there is good reason to believe that solutions

of alkalrae silicates or carbonates have been efficient agents in the
crystiliisation and molecular re-arrangement of ancient sediments,
and have also played an important part in the local alteration of
sedimentary strata which is often observed in the vicinity of in-

trusive rocks, it is clear to me that the agency of these solutions is

less universal than was once supposed by Daubree and myself, and
will not account for the formation of various silicated rocks found
among crystaUine schists, such as serpentine, hornblende, steatite,

and chlorite. When I commenced the study of these crystalline

strata, I was led, in accordance with the almost universally re-

ceived opinion of geologists, to regard them as resulting from a
subsequent alteration of pal.-eozoic sediments, which, according to

different authorities, were of Cambrian, Silurian, or Devonian
age. Thus in the Ap]3alachian region, as we have already seen,

they have, on supposed stratigraphical evidence, been successively

placed at the base, at the summit, and in the middle of the
Lower Silurian or Champliin division of the New York system.
A careful chemical examination among the unaltered paloeozoic

sediments, which in Canada were looked upon as the strati-

graphical equivalents of the bands of magnesian silicates in these

crystalline schists, showed me, however, no magnesian rocks
except certain silicious and ferruginous dolomites. From a con-
sideration o! reactions which I had observed to take place in such
admixtures in presence of heated alkaline solutions, and from
the composition of the basic silicates which I had found to be
formed in silicious limestones near their contact with eruptive

rocks, I was led to suppose that similar actions, on a grand scale,

might transform these silicious dolomites of the unaltered strata

into crystalline magnesian silicates.

Further researches, however, convinced me that this view was
inapplicable to the ciystalline schists of the Appalachians ; since,

apart from the geognostical considerations set forth in the ]ire-

vious part of this paper, I found that these same ci-ystalline strata

hold beds of quailzose dolomite and magnesian carbonate, asso-

ciated in such intimate relations with beds of serpentine, diallage,

and steatite, as to forbid the notion that these silicates could have

• Proc Roy. Soc, May 7, 1857. Amer. Jour. Set., u. xxiii. 438, ami
Kxv. 289 and 435.

been generated by any transformations or chemical re-arrange-

ment of mixtures like the accompanying beds of quartzose

magnesian carbonates. Hence it was that already, in 1S60, as

shown above, I announced my conclusion that serpentine, chlo-

rite, and steatite had been derived from silicates like sepiolite,

directly formed in waters at the earth's surface, and that the
crystalline schists had resulted from the c ->nsolidation of previ-

ously formed sediments, partly chemic.il anJ partly mechanical
in their origin. The latter being chiefly silico-aluminous. took,

in part, the forms of gneiss and mica-schists, while from the more
argillaceous strata, poorer in alkali, much of the ahiminous
silicate ciystallised as andalusite, staurolite, cyanite, and garnet.

These views were reiterated in 1863,* and further in 1S64, in the

following language, as regards the chemically-formed sediments :

" steatite, serpentine, pyroxene, hornblende, and in many cases,

garnet, epidote, and other silicated minerals are formed by a

crystallisation and molecular re-arrangement of silicates generated

by chemical piocesses in waters at the earth's surface. "+ Their
alteration and crystallisation were compared to that of the me-
chanically formed feldspathic, silicious, and argillaceous sediments
jusi mentioned.

( To be continuid.
)

THE RELATIONS BETWEEN ZOOLOGY
AND PAL.EONTOLOGYt

1\ /T Y distinguished predecessor, the late Prof. E. Forbes, appears
^^ ^ to have been the first who undertook the systematic study of
nnrine zoology with reference to the distribution of marine animals
in space and in time. After making himself well acquainted with
the fauna of the British seas to the depth of about 200 fathoms
by dredging, and by enlisting the active co-operation of many
friends, among whom we find Mac.\ndrew, Barlee, Gwyn
Jeffrej s, William Thompson, and many others, entering enthusias-
tically into the new field of natural history inquiry ; in the year
1S41, Forbes joined Captain Graves, who was at that time in

command of the Mediterranean Survey as naturalist. During
about eighteen months he studied with the utmost care the con-
ditions of the j'Egean and its shores, and conducted upwards of
100 dredging operations at depths varying from I to 130 fathoms.
In 1843 he communicated to the Cork meeting of the British

Association an elaborate report on tlie mollusca and radiata of
the /Egean Sea, and on their distribution as bearing on geology.
Three years later, in 1846, he published in the first volume of
the " Memoirs of the Geological Survey of Great Britain," a
most valuable memoir upon the connection between the existing

Fauna and Flora of the British Isles and the geological changes
which have affected their area, especially during the epoch of
the northern drift. In the year 1S59 appeared the "Natural
History of the European Seas," by the late Prof. Edward
Forbes, edited and continued by Robert Godwin-Austen.
In the first hundred pages of this little book Forbes gives

a general outline of some of the more important of
his views with regard to the distribution of marine forms.

The remainder of the book is a continuation by his friend Mr.
Godwin-Austen, for before it was finished an early death had cut

short the career of the most accomplished and original naturalist

of his time. I will give a brief sketch of the general result to

which Forbes was led by his labours, and I shall have to point
out that, although we are now inclined to look somewhat diffe-

rently on certain very fundamental points, and, although recent
investigations with better appliances and more extended ex-
perience have invalidated many of his conclusions, to Forbes is

due the credit of having been the first to treat these questions in

a broad pliilosonhical Sense, and to point out that the only means
of acquiring a irue knowledge of the rationaU of the distiibu-

tion of our present fauna is to make oursehes acquainted with
its history, to connect the present with the past. This is the
direction which must be taken by future inquiry :— Forbes as

a pioneer in this line of research was scarcely in a position to
appreciate the full value of his work. Every year adds enor-
mously to our stock of data, and every new fact indicates more
and more clearly the brilliant results which are to be obtained by
following his methods, and by emulating his enthusiasm and his

indefatigable industry. Forbes believed implicitly, alonij with
nearly all the leading naturalists of his time, in the immutability

* Geol. of CaiLida, pp. 577—581.

t Amcr Jour. Sci., H. .v.xxvii. 266, and xx,xviii. 183.

X Abstract of Opening Lecture on Natural History delivered at the Uni-
versity of Edinburgh, Nov. z, by Prof. Wyville Thomson, F.R.S.
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of species. He says :
—" Every true species presents in its

individuals certain features, specific characters, which distinguish

it from every otlier species : as if the Creator had set an exclusive
mark or seal on each type." He likewise believed in specific

centres of distribution. He held that all the individuals

composing a species had descended from a single progenitor,

or from two, according as the sexes mij^iht be united or
distinct, and that, consequently, the idea of a species involved
the idea of the relationship in all the individuals of common
descent ; and ihe converse, that there could by no possibility be
community of descent except in living beings which possessed
the same specific characters. He supposed tnat the original in-

dividual or pair was created at a particular spot where the con-
ditions were suitable lor its existence and propagation, and that

the species extended and migrated frum that spot on all sides,

over an area of greater or less extent, until it met with some
natural barrier in the shape cf unsuitable conditions. No specific

form could have more than a single cen-re of distribution. II its

area appeared to be broken uii, a patch not in connection with
the originil centie of distribution occurring in some distant

locality, it was accounted for by the formation, through some
geological change, after the first spread of the species, of a

bairicr which cut off part of its area, or by some accidental
transport to a place where the conditions were sufficiently similar

to those of its original habitat to enable it to become naturali.^ed.

No species once exienninated was ever re-created, so that in

those lew cases in which we find a species abundant at one period

over an area, absent over the same area for a time, and recurring at

a later period, it must be accounted for by a change in the con-
ditions of the area which forced the emigration of the species, and
a subjequent furlher change which permitted its return. Forbes
defined and advocated what he called the law of " representation."

He found that in all parts of the world, however far removed, and
however completely separated by natural barriers, where the con-
ditions of life are similar, species, and groups of species, occur,

which, alihough not identical, resemble one another very closely
;

and he found that this similarity existed likewise between groups
of fossil remains and between groups of fossils and groups
of recent forms. Admitting the constancy of specific characters,

these resemblances could not be accounted for by community of

descent, and he thus arrived at the generalisation that in localities

placed under similar circumstances, similar, though specifically

distinct, specific forms were created. These he regarded as mu-
tually representative species. Our acceptance of the doctrines of
" specific centres " and of "rrpresentation," or at all events the

form in whi^hwe may be inclined to accept them, depends greatly

upm the acceptance orrejection of ihe fundamental dogma of the

immutability of species, and on this point theie has been a
very great change of opinion within the last ten or twelve
yea^^—a change certainly due to the remarkable ability and
candour with which the question has been discussed by Mr.
Darivin and Mr. Wallace. I do not think that I am speak-

ing too strongly when I say that there is now scarcely a single

competent general naturalist who is not prepared to accept
some form of the doctrine of evolution. 'I here are no doubt
very great difiiculties in the minds of many of us in conceiv-

ing that, commencing from the simplest living being, the present

state of things in the organic world has been produced solely by
the combined action of "atavism," ihe tendency of offspring to re-

semble their parents closely, and "variation," the tendency of off-

spring to differ individually from their parents within very narrow
limits ; and many are inclined to believe that some law, as yet
undiscovered, oiher than the "survival of the fittest" must re-

gulate the existing marvellous s\stem of extreme and yet har-

monious modification. Still, it must be admitted that variation

is a vera causa, probably capable, within a limited period, under
favourable circumstances, of convcr ing one species into what,
according to our present ideas, we should be forced to recognise
as a different species ; and such being tlie case, it is perhaps con-

ceivable that duiing the lipse ot a period of time— still mfiniiely

shorter than eteriity— variation may have produced the entire

result. The individuals composing a species have a definite

range of vaiiation strictly limiied by the circumstances under
which the group of indiwduals is placed. Except in man and
in domesticated animals, in which it is artificially incre.ised, this

iniiividuil variaiii.n is u^uahy so t-light as to be inappreciable
except to a pracii-ed eye ; and any txtreme variation which
passes the natural limit in any direction clashes in sume way
with sur.ounding circumstances, and is dangerous to the life of
the individual. The normal or graphic line, or "line of safety,"

of the species, lies midway between the extremes of variation.

If at any period in the history of a species, the cmditions of life

of a group of individuals of the species are gradually altered
;

with the gtadual change of circumstances the limit of variation is

contracted in one direction and relaxed in another, it becomes
more dangerous to diverge towards one side, and more desir-

able to diverge towards the other, and the position of the

lines limiting variation is altered. The normal line, the line

along which the specific characters are most strongly marked, is

consequently slightly deflected, some characters being more
strongly expressed at the expense ot others. This deflection,

carried on for ages in the same diection, must eventually

carry the divergence of the varying race far beyond any
limits within which we are in the habit of admitting identity of

species. But the process must be, so to speak, infinitely slow.

It is difficult to form any idea of ten, fifty, or a Imndred millions

of years ; or of the relation which such periods bear to changes
taking place in the organic world. We must remember, how-
ever, that the rocks of the Silurian system, overlaid by ten miles

thickness of sediment, entombing a hundred successive faunre,

each as rich and varied as that of the present day, are themselves

teeming with fossils fuliy representing all the existing classes of

animals except the very highest. If it is possible to imagine

that this marvellous manifestation of eternal power and wisdom
involved in living nature can have been worked out through the law
of "descent with modification " alone, we shall certainly require

from the physicists the very longest row of cyphers which they

can afford. Now, although the admission of adoctiine of

evolution must affect greatly our conception of the origin and
rationale oi so-called specific centres, it does not practically affect

the question of their existence, or of the laws regulating the

distribution of species from these centres by migration, by
transport, by ocean currents, by elevations or depressions of the

land, or by any other causes at work under existing circumstances.

So far as practical naturalists are concerned, species are per-

manent within their narrow limits of variation, and it would
introduce an element of infinite confusion and error if we were to

regard them in any other light. The origin of species by
"descent with modification " is as yet only a hypothesis. During

the whole period of recorded human observation, not one single

instance of the change of one species into another has been

detected, and, singular to say, in successive geological formations,

although new species are constantly appearing, and there is

abundant evidence of progressive change, no single case has as

yet been observed of one species passing through a series of

inappreciable modifications into another.

ON THE OBJECTS AND MANAGEMENT OF
PRO VINCIA L MUSEUMS *

A LTHOUGH every intelligent person knows more or less

-^ what these institutions are, and what they ought to be,

there is probably no subject, connected with the modern means
of education in natural science, concerning which so much mis-

conception or ignorance is manifested and tolerated as in the

Management and Objects of our Provincial Museums. The ma-
jority of them throughout England present such examples of

helpless misdirection and incapacity as could not be paralleled

elsewhere in Europe. Some noteworihy exceptions there are.

But generally the managers or guardians of local museums are

precisely of this unfit class, and seem to have no more notion of

their char.e than as mere curiosity-shops, and even display less

intelligence than is shown in such shops, where the cupidity or

shrewdness of the dealer induces him at least to take due care of,

and give a local habitation and a name to, his wares. But in the

provincial museums even this care and tittle of information is per-

tinaciously withheld, and the visitors are left to do the best they

can amid the surrounding bewilderment. This is commonly
made up of a most puzzling jumble of heterogeneous miscella-

nies, arranged, or rather scattered, with an equally sovereign

contempt for the convi-nience or instruction of the public, and

indeed all in such admired disorder as may most plainly show-

how Chaos is come again and Confusion can make his master-

piece, and how every specimen added to the heap only tends to

increase or perpetuate the miserable derangement. It looks as

* Abstract of .in Address to a Meeting of the East Kent Natural History

Society, at Canterbury. Oct 12, 1871, by its Vice-President and Honorary
Secretary, George Gulliver, F. R.S.
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if the presiding local genius had set his wits to work in order

to prove how much time and money might be most effectually

expended with the least profit to a knowledge of the natural

history, or any histoiy, of the neighbourhood ; and indeed for

exemplifications of the solution of this ]<notty point we have too

common! V only to ai peal to thi* museum of he place. Instead

of methodical illus'ratioTis of the natural history and antiquities

ot tfie district, we are likely to find a few good things overlaid

by such a rabble-rout, such a multifarious a-id disorderly medley

of outlandish and queer odds and ends, as are rather fitted for a

aughing-stock than a sober exposition of science. Thus we are

met at once in the hall and saloons by such incongruous lots as

effigii-sofdouMe women, elephants' teeth, nose-rings, brain-st^mes,

tomahawk.s, stuffed alligators, moccasins. New Ze danders' heals,

cockatoos, canoes, Babylonish brick*, cocoa nuts, boas, javelins,

lions and tigers, calumets, matchh.'cks, palm-branches, shielils,

monkey- stones, sugar-canes, Roman cement, Oliver Cromwell's

watches, Panama hats, fabricated elephants, walking-stick insects,

and numberless other eccentric things of this motley and con-

founded order. The garniiure of Romeo's apothecary's shop, or

the countryman's museum on the barn door, would be more in-

structive or intelligible and less ridiculous or perplexing.

It might be painful or appear invidious to inquire minutely by

what means or under whose misconduct so many provincial

museums have sunk into their present disgraceful confusion and

uselessness ; especially as it is httle creditable to the intflligerce

of that community under the tolerance or approval of which tliis

reproachful state of things exists. If tlie fault 'oe attributed to

the apathy or something worse among the majority of the rate-

payers, it is one that the friends of popular government should

hasten to correct. However this may be, it i-; enough for us to

know that this notorious evil has increased, is increasing, and

ought to be diminished ; it will otherwise remain a foul blot on

and a costly nuisance to the places under such unprofitable in-

fliction. Hence every naturali-t and antiquarian, every intelli-

gent and honest member of the community, should be ready to

lend his hand cordially to the good work of reform in this direc-

tion ; more especially as soon as the truth is realised that the

difhculiy is by no means insuperable, but maybe easily removed,

is a consummation devoutly to be wished, and would involve no

addition to the customary and regular expense. The remedies

are sufficiently obvious, and to point out how they should be

used, after having described the disorder and the necessity for

them, is the object of the present observations. To this end we
have in the first place to consider what is desirable and practi-

cable. To instruct ourselves and the rising generation, by means

of local museums, in the elemenis cif natural history generally,

and in the local examples of it particularly, is obviously Ijoth

practicable and desirable. For the first purpose, when indi-

genous specimens are wanting we must get exotic cncs ; and

these should be limited to such typical examp'es only as are

absolutely necessary for the elucidation of fundamental or com-

prehensive facts ; for which purpose anatomical preparations,

whether botanical or zoological, are chiefly, but not exclusively,

to be esteemed. On the other hand, all and every species

belonging to the district should be pre-erved and displayed so far

as they admit it ;
partly for the knowledge they display of tfie

science, but principally for the intormation they afford of the

natural his'ory of the locality. Antiquarian objects should be

treate . in a similar spirit. Thus would be collected at 01. e view,

or at least under one roof, much of that important knowledge

which is within the means and scope of any country museum, so

that every visitor to it might easily find therein both pleasure and

profit in natural science in generd and in the natural features of

the locality in particular. The museum would then also be in a

condition to fulfil one of its leading offices, as a centre for the

meetings, lectures, and conversations on the natural history and

antiquities of the district, and in this mode be available for con-

tributions in furtherance of the special objects of local societies,

and likely thus to add to the general stock of knowledge. And
happily, this is now being regula>ly vemilated and popularised

in such useful publicAtions as the Zoologii/, the I-u-liJ, and Lund
and IVatcr. 'When will the Times discover the fair and fertile

field of instruction in the Provincial Museums, now lyinj waste

for want of culture? Nature, in a recent notice of certain

donations to the Ludlow Museum, has shuwn a judicioua sense

of I lie subject.

But how are you to get the desirable specimens, and what are

you to do with them ? Most of those wildernesses miscalled

Museums already possess a large quantity of objects only awaiting

and inviting intelligent attention. This will consist in a careful

preparation, display, and description of them. After having been
separately grouped under their respective kingdoms—the minera',

vegetable, and animal—they must be arranged according to the

me h 'd of their natural relations, in their respective classes,

orders, families, genera, and specie-^ ; then accurat'-ly numbered,

ticketed, and catalogued. Thus the otherwise chaotic mass of

particular facts will fall into an orderly method, and be always

ready to convey an accurate knowledge to visitors. Still further

illustrations will be requisite, especially as regards fundamental

and comprehensive phenomena, by preparations to display the

essential characters at least of the classes and orders, and of

the anatomy and physiology of the members thereof; and one

or two careful dissections will be commonly sufficient for Ihii

tiurpose in each oriler. And now A'iU arise the question. Who
is to do all this work ? Certainly neither by nor under the direction

of " inco'porations " of aldermen quite incapable of it can we
expect any effectual labour of the kind. But with proper encourage-

ment sudents of the different departments will, from a pure love of

the subjects, not only be found to perform all this but probably

more, and without the least expectation of any pecuniary le-

ward. They will surely add important preparations and other

objects to the collection, whenever it becomes manifest that

such contributions will be duly appreciated and cared for ; in-

deed, with regard to at least one Museum very zealous and
skilful naturalists have only been prevented from giving such

desiralile aid by a knowledge that their work would simply be
" missing," smothered, or destroyed, amid the carelessness and
the maze of misplaced rubbish there undergoing a like fate,

and most significantly and effectually warning them, and others

like them, what they have to expect. Fortunately minerals and
antiquities are commonly less perishable.

Having discussed what is desirable and practicable, we come
to that which is neither one nor the other. And having some-
what irreverently adverted to the rubbish of so many Provincial

Museums, a further explanation may be necessary, and the more
so as this ver^' accumulation of jumblfd and usel-ss materials is

the sad bete noire of these collections, and so vigilantly intrusive

as to force admission and predominance against all reasons of

fi ness or utility. Any disorderly materiils when hurtful by
being out of place fall into the character of rubbish, just as any
plant is a weed when encroaching injuriously on the legitimate

crop. In their proper place they may be very valuable ; such
they might be in the great general collection of the British

Museum, or in a botanical garden. But nobody ia his senses

can suppose that it is either desirable or practicable for a pro-

vincial society to attempt an imitation of the vast and boundless

metropolitan institution. This would be simply out of the

question, and calculated only to provoke a smile, except perad-

venture among the guardians of the local museums. Indeed,

with all the excellent arrangement, the army of properly paid

experts, and immense space and appliances, the British Museum
has become so crowded and unwieldy, especially for refeience

and use concerning British products, that some steps for an extri-

cation of them from the surrounding masses of exotic things has

become necessary. But the guardians of the Provincial Museum
will reasonably ask. Granting that we have so much rubbish, what
are we to do with it ? Sell it if you can, or give it away ; but by
all means get rid of it, and that swiftly ; to which end a bonfire

might be the best thing. And having thus learned by experirnce

t^-e noxiousness of such rubbish, most resolutely and remorselessly

refuse any quarter to it in future. At present this sort of lumber
emiy occupies space and involves exp-nse that might and ought
to be employed for more useful and legitimate purposes ; and
how and why has already been mentioned. At the execution of

the sentence many a wailing throe will out, some natural tears be
shed, for the o'erfraught heart will speak. Fhe very civil and
complacent local genius will meekly plead for his idols, telling

you how he loves them, and how some other equally wise and
more potent individuals hold the same faith ; and above all that

the visitors to his temple have ever regarded all those very things

with an admiration and delight amounting to veneration. He
will refuse to be comforted by your assurance that what he says

is no doubt very true, though Punch and Judy and Madame
Tussaud may be almost as delightful if not quite as good in

their way ; but that your way is to show how the Provincial

Museum may be made not to suppress or degrade but to deve-

lope and elevate the taste of tfie multitude ; and that after

all a good museum will sooner or later become more popular

than a bad one.
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THE SCOTTISH SCHOOL OF GEOLOGY*
I.

"17OR the first time in the history of University Education in

Scotland, we are to-day met to begin the duties of a Chair

specially devoted to the cultivation of Geology and Mineralog)-.

Though Science is of no country nor kin, it yet bears some
blanches which take their hue largely from the region whence
they sprang, or where they have been most closely followed.

Such local colourings need not be deprecated, since they are both

inevitable and useful. They serve to bring out the peculiarities

of each climate, or land, or people, and it is the blending of all

these colourings which finally gives the common neutral tint of

science. This is in a marked degree true of Geology. Each
country where any part of the science has been more particularly

studietl, has given its local names to the general nomenclature,

and its rocks have sometimes served as types from which the

rocks of other regions have been classified and described. The
very scenery of the country, reacting on the minds of the early

observers, has sometimes influenced their observations, and has

thus left an impress on the general progress of the science. As
we enter to-day upon a new phase in the history of Geology
among us here, it seems most fitting that we should look back

for a little at the past development of the science in this country.

There was a time, still within the memoiy of living men, when a

handful of ardent original observers here carried geological specu-

lation and research to such a height as to found a new, and, in

the end, a dominant shool of Geology.

In the history of the Natural Sciences, as in that of Philosophy,

there have been epochs of activity and then intervals of qui-

escence. One genius, perhaps, has arisen and kindled in other

minds the flame that burned so brightly in his own. A time

of vigorous research ensued, but as the personal influence waned,

there followed a period of feebleness or torpor until the advent of

some new awakening. Such oscillations of mental energy have

an importance and a significance lar beyond the narrow limits of

the country or city in which they may have been manifested.

They form part of that long and noble record of the struggle of

man with the forces of nature, and deserve the thoughtful con-

sideration of all who have joined or who contemplate joining in

that stniggle. I propose on the present occasion to sketch to

you the story of one of these periods of vigorous originality,

which had its rising and its setting at Edinburgh—the story of

what may be called the Scottish School of Geology. I wish to

place before you, in as clear a light as I can, the work which was
accomplished by the founders of that school, that you may see

how greatly it has influenced, and is even now influencing, the

onward march of the science. I do this in no vainglorious

spirit, nor with any wish to e.xalt into prominence a mere ques-

tion of nationality. Science knows no geographical or political

limits. Nor, though we may be proud of what has been achieved

for Geology in this little kingdom, can we for a moment shut

our eyes to the fact that these achievements are of the past, that

the measure of the early promise at the beginning of this century

has been but scantily fulfilled in Scotland, and that the state of

the science among us here, instead of being in advance, is rather

behind the time. And thus I dwell now on the example of our

predecessors, solely in the hope that, realising to ourselves what

that example really was, we may be stimulated to follow it.

The same hills and valleys, crags and ravines, remain around us

whii;h gave these great men their inspiration, and still preach to

us the lessons which they were the first to understand.

The period during which the distinctively Scottish School of

Geology rose and flourished may be taken as included between

the years 17S0 and 1825—a brief half-century. Picvious to that

time Geology, in the true sense of the word, can hirdly be said

to have existed. Steno, indeed, more than a hundred years

before, had shown, from the occurrence of the remains of plants

and animals imbedded in the solid rocks, that the present was
not the original order of things, that there had been upheavals

of the ^ea into dry land and depressions of the land beneath the

sea, by the working of forces lodged within the earth, and that

th e memorials of these changes were preserved for us in the

rocks. Seventy years later, another writer of the Ilalian school,

Lazzaro Moro, adopting and extending the conclusions of Steno,

pointed to the evidence that the surface of the earth is every-

where worn away, and is repaired by the upheaving power of

* A Lecture delivered at the opening of the clas of Geology and Mineralogy
in the University of Edinburgh, by Archibald Geikie, F.R.S., Nov, 6, 1871.

earthquakes, but for which the mountains and all the dry land

would at last be brought beneath the level of the waves.

But none of these desultory researches, interesting and im-

portant though ihey were as landmarks in the progress of science,

bore immediate fruit in any broad and philosophic outline of

the natural history of the globe. Men were still trammelled by
the belief that the date and creation of the world and its inha-

bitanfs could not be placed further back than some five or six

thousand years, that this limit was fixed for us in Holy Writ,

and that every new fact must receive an interpretation in accord-

ance with such limitation. They were thus often driven to

distort the facts or to explain them away. If they ventured to

pronounce for a natural and obvious interpretation, they laid

themselves open to the charge of impiety and atheism, and
might bring down the unrelenting vengeance of the Church.

Such was the state of inquiry when the Scottish Geological

School came into being. The founder of that school was James
Hulton—a man of a singularly original and active mind, who
was born at Edinburgh in 1726, and died there in 1797. Edu-
cated for the medical profession, but possessed of a small fortune,

which gave him leisure for the ]3ursuit of his favourite studies, he
eventually devoted himself to the study of Mineralogy. But it

was not merely as rare or interesting objects, nor even as parts of

a mineral ogical system, that he deilt with minerals. They seemed
to suggest to him constant cjuestions as to the earlier conditions

of our planet, and he was thus gradually led into the wider fields

of Geology and Physical Geography. Qaietly working in his

study here, a favourite member of a brilliant circle of society,

which included such men as Black, CuUen, Adam Smith, and
Clerk of Eldin, and making frequent excursions to gather fresh

data and test the truth of his deductions, he at length ma-ured
his immortal "Theory of the Earth," and published it in 1785.

Associated with Hutton, rather as a friend and enthusiastic

admirer than as an independent observer, was John Playfair,

Professor of Natural Philosophy in this University, by whose
graceful exposition the doctrines of Hu'ton were most widely

made known to the world. His classic " Illustrations of the

Huttonian Theory " is one of the most delightful books of science

in our languige—clear, elegant, and vivacious —a model of

scientific description and argument, which I would most earnestly

recommend to your notice. Sir J.amts Hall, another of this little

illustrious band, had one of the most inventive minds which have

ever taken up the pursuit of science in ihis country. His merits

have never yet been adequately realised by his countiymen,

though they are better appreciated in Germany and in Fiance.

He was in fact the founder cf Experimental Geology, since it

was he who first brought geological speculation to the test of

actual physical experiment. This he accomplished in a series of

ingenious researches, whereby he corroborated some of the dis-

puted parts of the doctrines of his master, Hutton. These were

the three chief leaders of the Scottish school ; but to their number,

as worthy but less celebrated associates, we must not omit to add

the names of Mackenzie, Webb Seymour, and Allan.

It would lead me far beyond the allotted hour to attempt any

adequate summary of the work achieved by each of these early

pioneers of the science. It will be enough for my present pur-

pose if I try to sketch to you what were the leadmg character-

istics of this Scottish School, and what claim it has to be remem-
bered, not by us only, but by all to whom Geology is the subject

either of serious study or of pleasant recreation.

Born in a " land of mountain and flood," the geology of the

Scottish School naturally dealt in the main with the inorganic

part of the science, with the elemental forces which have burst

through and cracked and worn down the crust of the earth. It

asked the mountains of its birthplace by what chain of events

they had been upheaved, how their rocks, so gnailed and broken,

had come into being, how valleys and glens liad been impressetl

upon the surface of the land, and how the vari, .i.s ^rata through

which these wind had been step by step built up. It encountered

no rocks, like those which had arrested the notice of the early

Italian geologists, charged with fossil shells, and corals, and

bones offish, such as still lived in the adjoining seas, and which

at once suggested the former presence of the sea over the land.

Neither did it meet with deposits showing abundant traces of

ancient lakes, and rivers, and land-surfaces, each marked by the

presence of animal and plant remains, like those which set Steno

and Moro thinking. The rocks of Scotlanu are as a whole un-

fossiliferous. It was, therefore, only with the records of phyjical

events, unaided by the testimony of organic remains, that the

Scottish geologists had to deal. Their task was to unravel the
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complicated processes by whicli the rocky crust of the earth has

been .built up, and hy which the present varied contour of the

earth's surface has been produced,—to ascertain, in short, from

a study of the existing economy of the world, what has been the

history of our planet in earlier ages.

Hitherto, while men had been accustomed to believe that the

earth was but some 6,000 years old, they sought in the rocks

beneath and around them evidence only of the six days' creation

or of the flood of Noah, Each new cosmological system was
based upon that belief, and tried in various w.iys to reconcile the

Biblical narrative with fanciful interpretations of the facts of

Nature. It was reserved for Huttnn to declare, for the first time,

that the rocks around us can never reveal to us any trace of tlie

beginning of things. He too first clearly and persistently pro-

claimed the great fundamental truth of Geology, thnt in seeking

to interpret the' past history of the earth as chronicled in the

rocks, we must use the present economy of nature as our guide.

In our investigauons, ''no powers,' he says, "are to be em-
ployed that are not natural to the globe, no action to be admitted

of except those of which we know the principle. Nor are we
to proceed in feigning causes when those appear insufficient

which occur in our experience,"* This was the guiding principle

of the Scottish School, and through their influence it has become
the guiding principle of modern Gtology,

There were two direclions in which Hutton laboured, and in

each of which he and his followers constantly travelled by the

light of the present order of nature—viz., the investigation

of (i) changes which have transpired beneith the surface and
within the crust ol the earth, and (2) changes which have been
effected on the surface itself.

I. That the interior of the earth was hot, and that it was the

seat of powerful forces, by which the solid rocks could be rent

open and wide regions of land be convulsed, were familiar facts,

attested by every volcano and earthquake. These phenomena
had been for the most part regarded as abnormal paits of the

system of nature ; by many writers, indeed, as well as by the

general mass of mankind, they were looked upon as Divine
judgments, specially sent for the punishment and reformation of

the human species. To Hutton, pondering over the great

organic system of the world, a deeper meaning was necessary.

He felt, as Steno and Moro had done, that the earthquake and
volcano were but parts of the general mechanism of our planet.

But he saw also that they were not the only exhibitions of the

potency of subterranean agencies, that in fact they were only

partial and perhaps even secondary manifestations of the influ-

ence of the great internal heat of the globe, and that the fidl

import of that influence could not be understood unless careful

study was also given to the structure of the rocky crust of the

earth. Accordingly, he set himself for years patiently to gather

and meditate over data which would throw light upon that

structure and its history. The mountains and glens, river-

valleys and sea-coasts of his native country, were diligently tra-

versed by him, every journey adding something to his store of

materials, and enabling him to arrive continuady at wider views
of the general economy of nature. At one time we find him in

a Highland glen searching for proofs of a hypothesis which he
was convinced must be true, and, at their eventual discoveiy,

breaking forth into such gleeful excitement that his attendant

gillies concluded he must certainly have hit upon a mine of gold.

At another time we read of him boating with his friends

Playfair and Hall along the wild cliffs of Berwickshire, again in

search of confirmation to his views, and finding, to use the words
of Playfair, " palpable evidence of one of the most extraordinary

and important facts in the natural history of the earth,"

As a result of his wanderings and leflection, he concluded that

the great mass of the rocks which form the visible part of the

crust of the earth was formed under the sea, as sand, gravel, and
mud are laid there now ; and that these ancient sediments were
consolidated by subterranean heat, and, by paroxysms of the

same force, were fractured, contorted, and upheaved into dry

land. He found that portions of the rock had even been in a

fused state ; that granite had erupted through sedimentary rocks

;

and that the dark trap-rocks or "whinstones" of Scotland
were likewise of igneous origin.

When the sedimentary rocks were studied in the broad way
which was followed by Ilutton and his associates, many pruufs

appeared of ancient convulsions and re-formations of the earth's

surface. It was found that among the hills the strata were often

on end, while on the plains they were gently inclined ; and the

" Hutton's "Theory of the Earth," I, p, 160; it p. 549.

inference was deduced by Hutton that the former series must

have been broken up by subterranean commotions before the

accumulation of the latter, which was derived from its debris.

He conjectured that the later rocks would be found actually

resting upon the edges of the older. His search for, and dis-

covery of, this relation at the Siccar Point, on the Berwickshire

coast, are well described by his biographer Playfair, who accom-

panied him, and who, dwelling on the impression which the

scene had left upon him, adds :
" The mind seemed to grow

giddy by looking so far into the abyss of time ; and while

we listened with earnestness and admiration to the philosopher

who was now unfolding to us the order and series of these

wonderful events, we became sensible how much farther reason

may sometimes go thnn imagination can venture to follow." Sir

James Hall afterwards, by a series of characteristically inaenious

experiments, showed how the rocks of that coast-line may have
been contorted by movements in the crust of the earth under

great superincumbent pressure.

Hutt<m was the first to establish the former molten condition

of granite, and of many o:her crystalline rocks. He maintained

that the combined influence of subterranean heat and pressure

upon sedimentary rocks could consolidate and mineralise them,

anfl even convert them into crystalline masses. He was thusth^

founder of the modern doctrine's of metamorphism regarding the

gradual transformation of marine sediments into the gnarled and
rugged gneiss and schist of which mountains are built up. Let

me quote the eulogium passed upon this part of his work in an
cs*ay by M, Daubree, which eleven years ago was crowned with

a prize by the Academy of Sciences at Paris :
—" By an idea

entirely new, the illustrious Scottish philosopher showed the

successive co-operation of water and the internal heat of the

globe in the formation of the same rocks. It is the mark of

genius to unite in one common origin phenomena very different

in their nature," ' Hutton explains the history of the globe with

as much simplicity as grandeur. Like most men of genius,

indeed, who have opened up new paths, he exaggerated the

extent to which his conceptions could be applied. But it is

impossible not to view with admiration the profound penetration

and the strictness of induction of so clear-sighted a man, at a

time when exact observations had been so few, he being tlie first

to recognise the simultaneous effect of water and heat in the for-

mation of rocks, in imagining a system which embraces the whole
physical system of the globe. He estalilished principles which,

in so far as they are fundamental, are now universally admitted."

{To be continued)

SCIENTIFIC SERIALS
Aiiimleii dcr Chemie und Pharmacie, clix,, for July, opens

with a concluding communication "On the constitution of the

twice substituted benzenes," by E, Ador and V, Meyer. The
authors converted sulphanilic acid into bromobenzine-sulphonic

acid, and fused the potassium salt of this acid with potassic hy-

drate. The dihydroxylbenzine produced was found to be resorcin
;

Meyer and others have proved that resorcin belongs to the 1 : 4
series, and therefore sulphanilic acid must also be regarded as

containing the SO^H and NH, in the places i and 4 respectively.

Sulphanilic acid treated with nitrous acid yields a diazo-derivative

C^HjN.SOj, this on boiling wiih water is converted into phenol-

sulphonic acid, which was found to be identical with Kekule's

paraphenolsulphonic acid. At the end of the communication, a

valuable table of the twice substituted benzines, showing the place

of attachment of the second substituted group is given ; it however
differs in some respects from the arrangement of other chemists.

Ernst and Zvvenger have prepared ethyl and amyl gallates by
passing hydrochloric acid through a boiling solution o' gallic acid

in the anhydrous alcohols ; at present they have not succeeded in

preparing the methyl gallate,—A very exhaustive paper follows

"On some substances crystallised from microcosmic salt and
from borax," by A. Knop, in which the crystallisation of phos-

phostannic, phosphozirconic, and phosphoniobic acids from

microcosmic salt, and of stannic acid, zirconic acid, noria, and

niobic acid from borax are thoroughly discussed,—Lichen and
Rossi have prepared "normal valeric acid" by the action of

boiling alcoholic potash on butyl cyanide, ihey find that the

valeric acid thus obtained does not agree in properiies with either

of the acids already known. They have also prepared normal

amylic alcohol from the above acid, by heating the calcic valerate

with calcic formiate, the valeric aldehyde being converted into

amylic alcohol by the action of sodium amalgam. The alcohol
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obtained boiled at 137°, which is somewhat higher than that of

the ordinary alc^.hol. The normal amylic chloride, bromide,
iodide, and acetate have been prcpaied, all of which possess
boiling points higher than those of the compounds obtained from
the fermentation alcohol. Normal caproic acid was prepared
from amyl cyanide in the same manner as the valeric acid previously
described.—A translation of Rossi's paper " On the .synthesis

of normal propyl alcohol from ethyl alcohol," and also of T.
Smith's paper "On the estim.ation of the alkalies in silicates"
follow.—Tollens continues with the seventh contribution on the
allyl group, the subject of which is the conversion of allyl alcohol
into propyl alcohol ; this is accomplished by treating allyl alcohol
with solid potash, the temperature being gradually raised to 155°,
hydrogen being evolved in the reaction ; it was found extremely
difficult to purify the propyl alcohol ; to obtain conclusive evidence
it was converted into propionic acid ; some six or eight other
bodies are formed in this reaction, such as formic acid, propionic
acid, and other higher compounds.—Rinne and Tollens have
succeeded in preiaring allyl cyanide from the bromide by the
repeated action of potassic cyanide, and have converted it into
crotonic acid by the action of alcoholic potash ; the crotonic acid
obtained fu^ed at 72°, and possessed all the properties of crotonic
acid as made from allyl cyanide prepared from mustard-oil. By
the oxidation of allyl alcohol by chromic acid the authors have
obtained formic acid, and small quantities of acrylic acid, no
acetic acidbing piodiiced.— Fittig contributes a paper " On the
alleged dibasic nature of gluconic and lactic acids, '' being a reply to

Hlasiwetz's paper on this subject, Fittig himself considering them
monobasic.—The continuation of a paper "On the action of
Sulphurous Acid on Platinic Chloride," by K. Birnb.aura, follows,

several new and complicated salts of this series have been ob-
tained ; the reactions seem to proceed in two stages, first a
reduction to platinous chloride takes place, and then the substi-

tution of CI by HSO.| ; thus by the action of hydric amnionic
sulphite on ammonic chloroplatinate a body of the composition

Pt. jjcQ
J J

"* S03 -I- 4 H.,0 is obtained.—This number con-

cludes with two'short papers by J. Myers. The first is "On the

temperature of decomposition of sulphuretted hydrogen," this is

placed between 350° and 400°, probably nearer the lower tempe-
rature ; the second paper is "On sulphuretted hydrogen con-
taining arsenic." Sulphuretted hydrogen, as usually prepared
from impure sulphuric acid and ferrous sulphide, contains a
gaseous arsenic compound, probably arsenetted hydrogen ; the

two gases do not react on each other at ordinary temperatures,

but when they are heated to the boiling point of mercury, a deposit

of arsenious sulphide takes place. The arsenetted hydrogen is

probably produced by the action of nascent hydrogen on the

arsenic compound existing in the sulphuric acid.

SOCIETIES AND ACADEMIES
London

Royal Microscopical Society, November i. — W.
Kitchen Parker, F.R. S., president, in the chair. Dr. Braith-

waite, F.L.S., contiibutcd further remarks on the structure o( the

SphagnacecE or bog-mosses. Confining hims^lf principally to

the characters for grouping the numerous species into sub-genera,

he advocated the system adopted by Ur. Lindbeigof Stockholm,

based upon those yielded by the form of the leaves investing

certain portions of the stem and divergent br.anches.— Mr. W.
Saville Kent, British Museum, read a paper on Prof. James
Clark's Flagellate Infusoria with description of new species. In

his communication, Mr. Kent announced the discovery among
others of Prof. Clark's minute "collared" types (Cndosiga, Bi-

cosaca, &c.), first made known to the scientific w-orld through the

Memoirs of the Boston Society of Natural History for 1S66, but

not since corroborated by any European naturalist. Of the

eleven species noticed by Mr. Kent, five were identified by him

with American forms; the remaining six, while referable to cor-

responding grnera, offering well marked specific distinctions.

The wh.'le serirs are of exceedingly minute size, requiring

a magnifying power of 800 diamrters and upwards for the

recognition of their structural peeuliarities, the chief interest

attached to them being their striking resemblance to the ultimate

cell particles lining the incurrent cavities of sponges, as clearly

shown by Prof. Clark in the calcareou;, and since demonstrated

by Mr. Carter in the siliceous groups. Mr. Kent expressed his
dissent from Prof. Clark's views in regard to the nutritive func-
tions of Mvnas and other Flagellata, in the course of his investi-
gations, he having observed the former to engulf food at any
portion of its periphery, after the manner of Amaba, while in
the collar-bearing species, it was intercepted at any portion within
the area circumscribed by the base of that organ, there being in
no case a distinct mouth as assumed by Prof.'Clark. In the dis-
cussion that ensued, Mr. Kent assented to the President's sug-
gestion, that the Flagellata, in the possession of one or more
lash-like appendages, represented a higher tvpe of organi-
sation than the Foraminifera, and other Rhizopodous Protozoa;
and expressed his opinion that the Spongiadn:, as a class, com-
bined the structural characters of the ordinary Rhizopoda and
lower Infusoria, having superadded to this a skeletal and aggre-
gated type of organisation essentially their own. Mr. C.Stewart
affirming to having observed an appearance of three flagellate
appendages to certain cells of Lcucosoh-nia hotyyoidis under a mag-
nifying power of about 300 diameters, Mr. Kent accepted his
statement as further corroboration of the existence of a mem-
branous collar, which, under an insufficient degree of magnifica-
tion, presents the aspect attested to by Mr. Stewart. The entire
series of Infusorial forms recorded in Mr. Kent's communication
were obtained by him from a pond on the estate of Mr. Thos.
Randle Bennett, Wentworth House, Stoke Newington.

Entomological Society, November 6 -—Prof. J. O. West-
wood, F.R.S., vice-president, in the chair. Mr. Davis exhibited a
collection of larvae of Lepidopterous and other insects, beautifully
preserved by inflation. Mr. Bond exhibited examples of Zygccna
t'sailaiis, a new British moth, captured by Dr. Buchanan White in
Braemar, and Catocala Fraxiiii, recently captured in the Regent's
Park ; also a singular variety of C/ianvaiitpa elpemi; in which
the central portion of each fore-wing was hyaline.—The Rev. A.
Matthews sent for exhibition specimens of Throsciis carinifrons
and Ciyphalus tibia:, new, or recently discovered, British
Coleoptera.—Mr. M'Lachlan exhibited BiltacKs aptcrtis from
California, recently described by him in the Entomologists'
Monthly Magazine. — Mr. Howard Vaughan exhibited the
dark form of Tripltivna orbona, from Scotland, known as
T. Curtisii, and Mr. Lewis made some remarks on the
synonymy of this form. i\Ir. Vaughan also exhibited a nearly
black variety o{ Arge Galathoa, captured in Kent by Mr. Tarn.

—

Mr. Miller exhibited an enormous oak-gall from America; also
impregnated and unimpregnated eggs of Lilhilnla Jlaveola.— Prof.

Westwood exhibited numerous examples of Formica herctihana,

a gigantic ant not hitherto known as British, found in the pro-
ventriculus of an example of Picus martins, said to have been
shot near Oxford

; from the perfect condition of the ants and of
the bird which had devoured them, he fully believed in the
genuineness of the bird as a British example, an opinion which
was not shared by some of the members present. Prof. Westwood
also exhibited two male examples of Papilio Crino from Ceylon,
in one of which some of the veins ol the wings were coated
with brown hairs, a usual character with the males of some
species of Papilio, but which had not hitherto been observed in

that of Crino.—Mr. F. Smith exhibited a Noctna, apparently
belonging to the genus Aplecla, which had been taken alive by
Mr. Gwyn Jeffreys at sea, 220 miles from Nova Scotia.—Baron
Chandots communicated notes commenting upon Mr. Wollas-
ton's rematks respecting Eurygnathnsparallchis, a Madeiran
beetle described by him, and maintaining its distinctness from
E. Lalrcitlci,—Mr. Briggs read a paper "On Zygirna Trifolii and
allied forms," detailing the result of his observations during many
years, and arriving at the conclusion that two distinct forms or

specits had hitherto been confounded in Britain under the name
of Trifolii.

Linnean Society, November 2.—Mr. G. Bentham, president,

in the chair. Sir John Lubbock, Bart., read a paper "On the

Origin of Insects," an abstract of which will be found in another

column. An interes'ing discussion followed, in which Mr. Geoige
Busk, Mr. A. R. Wallace, Mr. M'Lachlan, Mr. Stainton, and
Mr. 13. Lowne, took part.—Captain Chimmo, "Notes on the

Natural History of the Flying Fish." The author considers that

he has estatdished that during flight there is an extra consumption

of oxygen by the fish, as shown by an increase of tmiptraiure.

He finds that life is maintained for a period of from seven to

nine minutes out of the water, and states that the fish possesses

the power of changing the direction of its course during flight,

using its tail as a rudder.
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Chester

Society of Natural Science, October 25.—President,

Rev. Canon Kingsley ; treasurer, Mr. Kinsman ; hon. secretary,

Mr. Manning. The society is divided into three sections: (i)

botany, (2) geology, (3) zoology ; and numbers nearly 200 mem-
bers. Mr. Alfred O. Walker read a paper on "Objects and
Organisation of Local Natural History Societies."

Glasgow

Geological Society, October 19.—Mr. Edward A. Wiinsch,

vice-president, in the chair. The Annual Report and abstract

of the accounts for past year showed the society to be
in a flourishing condition. — Mr. James Thomson, F.G.S.,

read a paper " On the Plagiostomous Fishes of the Coal
Measures," particularly Ofthacanthits Dcchenii Goldfuss.

He observed that Prof. Agassiz, in his " Poi-SJiis Fossiles"

published in 1837, described the genus Diplodus (sp. i;ibbosus

and minuttis] from specimens, chiefly of dissociated teeth,

found in the English coal-fields. Subsequently, a well-preserved

fish was discovered in Bohemia, and described in 1847 by Gold-

fuss, who named it Ortliacanthus Dcchenii. In 1848, Prof.

Beyrich, of Berlin, described the same fish, and named it Xeiia-

canthus Dcchenii, founding on the fact that the spine had a greater

similarity 10 Plcuyacauthus than to OithacatitJuis. At the meet-
ing of the British Association in Glasgow in 1855, Sir Philip

Egerton, from discoveries that had been ma-le in the interval,

pointed out that the spines of ricuracanthus and the teeth of

Diplodits belonged in fact to the same fish. The specimens from
which Sir Philip proved this to the .Association were obtained

from Carluke and Edinburgh. In 1867 Prof Kner went care-

/uUy over the remains of sucli fishes in the museums of Dresden,
Berlin, Breslau, and Vienna. Although none of the specimens
found in these museums were complete, yet in some of them he
found the teeth of Diplodus minutns of Agassiz in position, and
from the external aspect of the fossils he accepted Goldfuss's

generic name, Oithaccintlnis Dcchenii. The specimen which Mr.
Thomson now exhibited liad lieen for many years in his collec-

tion, and had been provisionally named Plcunuanthns minutus.

After a careful examination, however, of the micro--copIc struc-

ture both of the teeth and the sh green, he could find no relation

between the structure of Pleuracan'.hits and that now exhibited.

In the meantime he accepted Prof. Kner's identification, but
tliought It possible Iha; the discovery of better-preserved speci-

mens would show that the difference of structural character might
be due to difference cf sex, as he had found to be the case in the

recent rays' jaws of Raia clavala, both male and female, with the

teeth in poition, exhibited in support of this view.

Paris

Academy of Sciences, Octobtr 30 — M. P. A. Favre
read a continuation of his researches upon the thermal pheno-
mena of electrolysis, containing an account of his investigations

upon alkaline bases and sulphates ; M. Wurtz preheated the
continuation of a papfr, by M. G. Salet, on the spectra of
phosphorus and of the compounds of silicium ; and M. Le
Vcrrier communicated a note by M. Diamilla-M idler, on a
series of simultaneous magnetic observations which it is proposed
to make in various parts of the surface of the globe, on the 15th
of October, 1S72. This note is accompanied by a table of the
absolu'.e magnetic declinations calculated for the above date, at

a great number of places in all parts of the eastern hemisphere.
—iM.\I. iJumas and Chevreul and General Morin discussed the
right of Daguerre to be regarded as the inventor of photography,
and asserted ihe prior claims of Niepce de Saint-Victor.—M.
Faye read the conclusion of his memoir on the history and
present state of the theory of comets.—M. DcUunay pre en ed a
note by M. G. Leveau, giving the elements of the planet Hera
(103).—A note was read by M. Barbe, on the uses of dynamite.
—M. E. M. Raoult read a note on the transformation of dissolved

cane-sugar into glucose, under the influence of light. The
exposure lasted from May 12 to October 20.—M. Berthelot
communicated the third part of his investigations of the ammo-
niacal salts, in which he discussed the reciprocal actions of the
salts of ammonia and o! the oiher alkalies.—A note was reirt by
MM. A. Sclicurer-Kcstner and C. Meunier, on the composition
and heat of combustion of two Welsh coals (from Bwlf and
Powel.)—M. Daul.ree communicated a paper on the deposit m
which phosphate of lime has lately been discovered in the
departments of Tarn-et-Garonne and the Lot.—M. A. Daniour
presented a note on an idocrase from Arendal, in Norway, con-

taining an analysis of the mineral, and also an analysis of a

garnet from Mexico.—^L E. Blanchard communicated a note

by M. S. Jourdain, on the reproduction of Helix aspcrm, in

which the author described the arrangement of the reproduc-

tive organs and the mode in which their products are brought

together.
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NEW WORKS ON MECHANICS

Lehrbuch der Mechaiiik in elemcntarer Darstelliing init

Uebnngen uni Anwcndmigen atifMaschinen mid Bait-

Constructionen. Von Ad Wernicke. Vol. I. (Braun-

schweig, 1871. London : Williams and Norgate.)

Lehrbuch der physikalischen Mcchanik. Von Dr. Hein-

rich Buff. Vol. I. (Braunschweig, 1871. London :

Williams and Norgate.)

An Elementary Course of Theoretical and Applied

Mechanics. By Richard Wormell. Second Edition.

(London, 1871. Groombridge and Sons.)

WERNICKE'S work is intended for pupils in the

Prussian industrial schools [Ge-wcrbeschnlen). The

first volume treats of Statics and Dynamics, leaving Hydro-

mechanics for the second. According to the preface,

students reading this work should be acquainted with

elementary mathematics, including co-ordinate geometry,

while a knowledge of the differential calculus is not

required. From an English point of view, it is not de-

sirable to draw the line between co-ordinate geometry and

the calculus. Even in our universities, not twenty per

cent, of the students are acquainted with co-ordinate

geometry. It is to be regretted that the proportion is so

small ; that it is so, is due to the present preposterous

system of classical education, that relic of the middle ages

which is the bane of our schoolboy days. Almost all

English students, however, who learn co-ordinate geo-

metry, generally study both the differential and integral

calculus before commencing mechanics. Now intelligent

pupils like a te.\t-book of mechanics in which they find

scope for exercising all their mathematical knowledge
;

hence it would appear that for English purposes the line

is drawn either too high or too low.

As to the manner in which Wernicke has executed his

task, it would be hard to speak too favourably ; and not-

withstanding the point we have raised, we should hail an

English translation as a valuable addition to our standard

works on mechanics. One of the best features in the

book is that it presents theoretical and practical mechanics

not as two distinct subjects, but in that degree of com-

bination which naturally belongs to them.

The first volume of Wernicke's work consists of 500

octavo pages, and is divided into three parts. Part I.

discusses the Kinematics of a mathematical point,

the inquiry being principally confined to space of two

dimensions. The symbol j is here and throughout the

work used to denote an acceleration : for example, jx is

the acceleration parallel to the axis of x. This notation (un-

familiar to English readers) has obvious advantages when

the more appropriate language of the differential calculus

cannot be employed. About fifty examples, many of a

practical character, are appended to Part I. Among them

is found (Ex. 31) a problem virtually requiring the inte-

gration of x^. The solution given is necessarily round-

about and cumbrous, owing to the restraint which the

author has imposed upon his use of mathematics. It

may, indeed, be questioned whether a student who is

not acquainted with the integral calculus could really

VOL. V.

profit by a solution which is merely the integral calculus

ground down and spoiled.

Part II. is upon the Mechanics of a material particle.

We notice here small points in the diagrams which must
be useful to the learner. Thus, in a figure where the

length of a line is denoted by a symbol, the extremities of

a bracket indicate the extremities of the line. Those who
use the black-board in teaching will appreciate the

advantage of this detail. Take, for example, Fig. 54,

which refers to motion in an ellipse about a force in the

focus. In this part and the examples appended, the usual

proportions relating to the statics and dynamics of forces

applied at a single point will be found.

The third part, which treats of the mechanics of a

rigid body, occupies four-fifths of the volume. Chap. I.

discusses the Composition and Equilibrium of Forces in

space ; some of the examples require a good deal of

honest nu.merical work, others are well-known questions

not involving friction. Chap. II. ison the Centre of Gravity ;

in this we do not notice much that is unusual, except

the excellence of the illustrations. The examples contain

problems on the centre of gravity of various useful areas

and volumes, the theory of the arch, and many other sub-

jects.

In Chap. III. we have a treatise upon Friction. We
miss here an actual description and discussion of a series

of experiments from which the laws of friction are estab-

lished. This omission is to be regretted, because the

laws are only appro.ximate, and it is important for the

pupil to have materials presented to him from which he

can form his own estimate of their correctness. Intelli-

gent pupils v.'ould have been pleased to find how true the

laws are on the whole, and interested in noting the dis-

crepancies. No good opportunity for introducing and
discussing the results of experiments should have been

lost in a work of this kind. With this exception, the

force of friction has been treated in a manner worthy of

its importance ; we find its effect upon the various me-

chanical powers, upon toothed wheels and brakes, and in

many other cases, treated in an excellent manner. Chap.

IV., on the Motion of a rigid body, very properly com-

mences with the exquisite kinematical theorems of

Poinsot. D'Alembert's principle follows, and also a table

of moments of inertia, which will be found a useful aid in

recollecting these troublesome quantities.

Chap, v., on Elasticity and Rigidity, is certainly the best

chapter in the book. Problems connected with the deflec-

tion of a beam are among the most interesting questions

of mechanics. We have here an exceedingly careful dis-

cussion of this subject, not too much encumbered with

formula?. A large number of examples thoroughly worked

illustrate this chapter. Every teacher of applied mechanics

will find these examples invaluable ; they are far better

than those on the same subject in any other book with

which we are acquainted.

Finally, in estimating the merits of this work, we must

recollect that it is a manual for class instruction ; it is not,

nor does it profess to be, a comprehensive and original

treatise, like the great work of Weisbach.

Buff's work, of which the first volume is before us, is of

somewhat different character to that of Wernicke. It

bears the same marks of painstaking thoroughness which

characterise the better class of German works on science.
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The illustrations are also unusually good in both books,

but while Wernicke's is professedly a mathematical

treatise, the work of Buff leans more to the physical

aspects of mechanics. There is, however, considerable

reference to mathematics in Buff, in fact, he makes free

use of the calculus when necessary.

The book consists of thirteen sections :—Section I. is on

Rest and Motion ; Section II. on Movement in Space and

Time : this contains, in addition to the usual theorems on

the motion of a point, a useful article on harmonic motion.

Section in. introduces the Composition of Movements ; in

this will be found a discussion of experiments upon the

trajectory of the bullet from the needle-gun. Section v.

commences the subject of Mechanical Work ; we are glad

to see in this book the principle of work receives that

prominence which it unquestionably deserves. Section

\II., on Friction, discusses, among other subjects, Pam-

boui-'s experiments upon the friction of railway carriages.

Section IX., upon the Efficiency of Machines, is admirable,

the theory being properly proportioned to the experiments.

We find here a full discussion of the subject, without that

deluge of formulic which is so often repulsive to those in

searchof distinct physical conceptions. Section X. contains

what is familiar to us by the term Mechanism ; Section

XII. is the most complete account of Centrifugal Force which

we have met with in any work ; we have here a physical

explanation of the permanent axes, of precession and

nutation, of the mode of finding the masses of the heavenly

bodies, and of various other matters. Section xill., upon

the Motion of the Pendulum, is a collection of interesting

subjects, among them Foucault's pendulum, and a far

better account of Cavendish's experiments than is to be

found in any English book on mechanics. We are also a

little surprised to find the weighing scales treated in this

section. The arrangement is novel, and though doubtless

much might be said in favour of it, yet we think, on the

whole, it is not convenient.

We cordially recommend Buff's treatise to the notice of

teachers of natural philosophy.

Mr. Wormell's book, which appears to have been

specially intended for the London University examination

for B.A. and B.Sc, contains practical and experimental

illustrations, in addition to the usual matter. We should

gladly welcome a thoroughly good work on the general

plan which has been adopted by Mr. Wormell, but the

book before us ought to receive careful revision before it

is placed in the hands of students. We shall indicate

some of the points that we have noticed which require

correction. We do so in the belief that a future edition

of the work might be made really valuable, and supply a

much felt want. Seine of the errors are common to this

work and other text-books. We can, therefore, only accuse

Mr. Wormell of reproducing them, but we cannot allow

this excuse on every occasion.

On page 14, we find as follows :
—" Any two forces

F',F' apphed at a point jif may be transferred parallel to

themselves to any other point HI' in the line of direction

of the resultant."

This proposition, if true, would assert that the attractions

of the earth and sun upon the moon might be transferred

to any heavenly body in space which happened to be in

the line of direction of the resultant of the forces. The
geometrical proof of the composition of parallel forces (p.

33) is meaningless, until the proposition referred to has

been properly stated. This blunder is extremely common,
it arises from enunciating as a property of forces what is

really the definition of a rigid body.

On page 112 we find the following passage :

—

" I. When the materials composing the surfaces in

contact remain the same, the friction varies as the pres-

sure. Suppose, for example, that a block of wood, having

a hole bored in it, rests on a plane inclined at the angle of

repose, if lead be poured in the hole, the sc?-ciu may be

turned so as to incline the plane at a greater angle with-

out causing the body to slide. By increasing the pressure

we increase the friction."

This is very bad ; the statement we have italicised in

the second paragraph is entirely erroneous. So serious

an error would be quite inexcusable even in one of those

for whose use the book has been written.

We should have liked to have seen more experiments

upon the mechanical powers cited. A student who reads

(p. 94) that in the three sheave pulley-block the power

is one-sixth of the load, will naturally be surprised when
he finds by trial that the power must be one-fourth of the

load ; nor can we find a single word in the book which

would enlighten his difficulty. We should also have ex-

pected that the author would have replaced the antiquated

and useless pulley systems which only exist in manuals, by

some compact and useful machines like the differential

pulley.

Such are some of the points which we consider to require

careful revision before Mr. Wormell's book can be pro-

nounced suitable for the use of students.

OUR BOOK SHELF
Contributions to Botany, Iconographic and Descriptive.
By John Miers, F.R.S., F.L.S. Vol. 3, containing a
complete Monograph of the Menispermaceje. Sixty-

six litho plates. (London : WiUiams and Norgate,
1S64— 1S71.)

Mr. Miers's long-promised Monograph of the Meni-
spcrmacea; forms the third volume of his valuable " Con-
tributions to Botany." The intimate acquaintance of this

veteran botanist with South American plants, and his

long study of this particular family, extending over more
than twenty years, render his obser\-ations peculiarly
valuable to all systematic botanists. Although in some
important particulars Mr. Miers combats the views of
such high authorities as the authors of the " Flora Indica,"

and those of the " Genera Plantarum," he adduces reasons
for his dissent, which will, at least, need careful considera-
tion from all who hereafter write on these plants. Mr.
Miers retains, with some modifications, his views of the
structure of the different organs in this order published
in the Annals of Natural History in 1851, and classifies

the genera which constitute it into seven tribes, on cha-
racters dependent mainly on the structure of the fruit, and
on the position of the cotyledons relatively to the radicle,

whether incumbent or accumbent. The establishment of

sixty-four distinct genera in the order, instead of the
thirty-one admitted by Bentham and Hooker, may be
open to criticism, but several of them contain only single

species now for the first time described, which appear to

be altogether aberrant types of the order. Good plates

are always valuable ; and we have here sixty-six, drawn
on stone by the author himself, containing careful dissec-

tions to illustrate the salient characters of the genera and
more important species. This concluding volume of Mr.



Nov. :6, 1871J NATURE 43

Mieis's "Contributions to Botany" is no less valuable

than any of its predecessors as a record of laborious and
conscientious devotion to science. A. W. B.

An Elctncnfaiy Tn-atisc on Statics. By J. W. Mulcaster
F.R.A.S., Military Tutor. (London: Taylorand Francis.),

This is a good book without any of that attempt at

cramming, too common now in our elementary te.xt-books.

It is calculated to give the reader a good grasp of

the elements of Statics. It goes over the usu d ground,

states and proves the principles well and clearly, and
contains in each chapter a numerous and excellent series

of examples. These examples consist of "graduated and
classified groups of problems, each involving distinct

statical principles." These, the author says, he finds, and
our experience entirely agrees with his, make " an im-

pression on the student's mind otherwise not attainable

with problems indiscriminately taken.'" We gather from
the book that it is the production of a good and practical

teacher. J. S.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor ofinioiis expressed

by his correspondents. No notice is taken of anonymous
communications. ]

The Aurora Borealis of Nov. 9 and 10

As llie magnificent display of Aurora on the evening of the

loth was witnessed here under very favourable circumstances,

and as several of its phases were of unusual occurrence, an

abridged account may not be uninteresting.

The Northern Lights were first noticed at about 7.30 G.M. T..

the appearance being that of a pale white fight, whicli gradually

rose from the X.N.W., until it completely enveloped the Great

Bear, but was not sutificiently strong to hide even the faint star

near Mizar. Towards S.40 the auroral mist assumed the more
definite form of three broad white bands, stretching across the

sky from E. to W., the uppermost band lying just below Vega
and Polhix.

At the same time a bank of dense black cloud rose from the

N. horizon to the height of 7) Ursa?, and shot forth dark streamers

as far as the upper arch of light. The streamers E. and W.
were brighter than the central part, and waves of light moved
slowly and at regular intervals from these brighter parts of the

horizon, mingling together at the centre of the arch.

At 9.10 a very briglit streamer made its appearance.

Up to this time the display had been colourless, but at 9.20 it

assumed a greyish tinge, and had extended by 9.25 as far as /3

Cassiopei;^.

At 9.30 the western extremity of the arch was of a bright red

colour, whilst only a slight appearance of redness was visible in

theE.
The aurora then became wonderfully brilliant, and the rapidity

of die changes surj^assed anything that had been seen here ior

years. Flashes of liglit were succeeded by waves, and these in

their turn by small detached cloud?, which travelled rapidly

across the sky. At 9.45 the waves and streamers seemed to

converge to a point shghtly S. E. of j3 Andromedre.

In the square of Pegasus a curiously-formed cloud, in the shape

of an enormous bird, suddenly appeared and disappeared several

times, sending forth each time streams of light E. and W., as if

from its outstretched wings.

At 10 tlie auroral light was strongest, and then the waves,

moving rapidly from the N., appeared to return for a short dis-

tance on their path when they had passed a few degrees S. of the

zenith, like waves breaking on the sea shore.

At 10.30 two distinct arches of light, the upper one passing

through /3 Andromeda', the lower one near Polaris, intersected

each other E. and \V. at an altitude of about 20°.

At 10.40 all colour had disappeared in the west, but a very

brilliant red streamer stretched from the E. neariy to the Twins.

About this time a thick cloud of elliptic shape was formed be-

tween the points N.W. by N. and W. Beneath this cloud was

a pale auroral glare, and from its upper side a mass of broad

dark streamers rose towards Polaris. At the E. end of the cloud

a very broad streamer moved gradually westward, and shortly

afterwards a similar streamer formed near the W. and moved in

the same direction.

At 10.45 " Arietis was the centre, towards which the new
violet-coloured streamers and the waves and flashes tended.
The last-mentioned cloud was then replaced by another similar

in form, but situated farther from the E., its outer streamers of a
yellowish green colour meeting in Cassiopeia.
At 1 1 the only colour visible was the violet in the W.
At 1 1.5 a point S. of y Pegasi was the centre of motion.
At n . 1 5 the dark streamtrs were sharply defined, but extended

only a few degrees above the cloud. Ten minutes later the stars

below Vega and Ursa minor were completely hidden, and then
from 11.25 to 12.15 'he aurora gradually died away, leaving only
a faint white glare on the N.W. horizon. S. J. Perry

Stonyhurst College Observatory

On Friday evening, Nov. 10, I was fortunate enough to wit-
ness a brilliant display of the Aurora Borealis, which, if it did not
surpass, certainly rivalled, that of Oct. 24, 1870.
At gh. 2om. G. M.T. the whole sky was literally covered with

auroral streaks to within 30" of the southern horizon, all appa-
rently converging to a pomt near a Andromedae. The streaks
were of a white colour, having a slightly blueish tint (probably
caused by the mass of intervening air), and their form, to within
15^ of '-he point of convergence, was perfectly straight. The
radial point was shown by an irregular mass of auroral light,

from whicli bright streaks were spread out in every direction,

those to the south being much shorter than the streaks to the

north or west. The appearance of the sky at the time was that

of the outstretched wing of an enormous bird. At gh. 22m. a
rich crimson glare was visible in the .S.W., dividing the constel-

lations Pegasus and Cygnus, and at 9h. 25m. a resplendent beam
of white light 2' in width was conspicuous in the N. E. ; its length

was about 50°, and it was nearly parallel in direction with a line

joining the stars a. CapcUa and /3 jVuriga;, but 3° to the left of

them. It remained visible for 5m.
At gh. 25m. 30S. a white luminous meteor (apparently one of the

" Leonides ") shot swiftly across the constellation Pisces, having a
brightness = Sirius, duration 0'5sec., and length of path 10', left

no train or sparks.

At gh, 32m. the constellation Perseus was overspread by a
luminous glare of a reddish colour (known to dyers by the appel-

lation of " ruddy brown,") and which did not disappear for about
lom. At gh. 34m. the crimson glow reappeared in the S.W.
between Cygnus and Pegasus, thereby completing a gorgeous
arch about 15° in width, extending from the S.W. to the N.E.
horizon, passing over the constellations Cygnus, Lacerta,

Perseus, Auriga, and Orion. This crimson belt divided the sky

into two halves, that on the north being full of auroral streaks,

two columns of which were very conspicuous in the north, pass-

ing over Ursa Major and extending nearly to the zenith. A small

dark cloud lying horizontally across them divided them into two
parts, each of which was distinctly visible.

At gh. 40m. the streaks had entirely disappeared, being replaced

by a diffused auroral glare, similar in appearance to the sky be-

fore dawn ; but at loh. the streamers reappeared with equal bril-

liancy. The radial point had now moved to 2' below /3 Andro-
meda;, and was now clearly pointed out by an irregular curve, or

hook, about 4° or 5° in diameter, which, although observed at

different times during the evening, was never completely formed,

as go' or 120' were always wanting to form a complete circle.

At loh. 23m. a curious phenomenon presented itself. A small

irregular patch of crimson light, about twice the diameter of the

moon, appeared over /3 Triangulii, which slowly, and gradually

expanded, but after a lapse of about 30s. (when about 15° in

diameter), its colour changed to the ordinary bluish white of the

aurora, the phenomenon lasting altogether about 2m. At
loh. 25m. a h'cod.di greenish white band appeared in the N.E.
By this time the centre of convergence had reached /3 Trian-

gulii, thus showing apjiarent progressive motion towards the

cast at the rate of about 15" per hour (which is the rate of the

rotation of the earth upon its axis). It is worthy of notice that

in tlie auroral displays of October 1870 the same stais formed the

radiant, and its motion was in the same direction.

At loh. 37m. a beautiful crimson beam appeared in Auriga

(in the same position previously occupied by the white streak at

gh 35m.) Its length was about 40°, and at loh. 5oni. a gorgeous

triple streak was visible in the same position, which presented the

appearance of a broad crimson ribbon, with a border of K'/rAon

each side. In about five minutes it faded out of sight.

At 1 1 o'clock the auroral light was again diffused over the

whole northern sky, bounded on the south by si bright milky



44 NATURE \_Nov. i6, 1871

arch extending from the E. to the S.W. by S. horizon, visible

for ten minutes.

At iih. 30m. only.i few faint streamers, and at 12 o'clock the

arch was again visible to the S.E., but aurora very faint.

During the progress of the display the peculiar undulatory

phases noticed last year were particularly observed. The waves

of light seemed to chase each other in rapid succession along the

radiating streaks, coming into collision at the ]:)oint of converg-

ence. The semicircular masses surrounding this ].ioint apjiear-

ing as if they occupied a fixed position in the sky, and becoming
visible to the eye only as the intermittent waves reached them,

somewhat analogous to the waves of the ocean dashing against

a rock and breaking over it in a mass of white foam.

In conclusion may I venture to suggest the application of

photography to auroral phenomena ; and perhaps some of your

readers might practicaUy answer the query, " Can a photograph

be taken of an auroral display?"
RoiiERT McClure

342, Argyle Street, Glasgow, Nov. 11

There was a brilliant display of Aurora fiorealis here on the

evenings of Thursday and Friday, November 9 and 10

—

especially the latter night. Towards 7 o'clock a hazy light began

to spread itself over the [northern sky, near the horizon, not

unlike a brilliant twilight. At 8 r.M. two arches were quite

distinct, the upper one being well defined, with its apex passing

through the head of Ursa Major. Gradually streamers began

to pass from this, and by gh. 15m. the scene was simply

gorgeous. I do not remember ever seeing the streamers so ex-

panded—more like flames, nor possessing such intense whiteness,

so much so, that the evening was almost as light as if the moon
had been shining. After proceeding from the upper arch, their

course was most rapid to the zenith—apparently passing at times

behind clouds, then suddenly emerging—where a magnificent

N\hirling motion was formed, which kept changing in true

Protean fashion. A grand, though somewhat dingy, red haze

next appeared in the «est, which gradually ascended towards the

zenith, when it disappeared. RIeanwhile flashes of light, re-

sembling summer lightning, darted upwards from about 45° from

all directions, and not least from the south—the N. W. heavens

assuming a muddy green colour. About a quarter-past ten r.M.

the aurora gradually diminished, especially the upper arch, and

streamers from it. Then the lower arch began to give off'

streamers, but these were short and. of short duration, though of

considerable brightness. The display of Friday, if it fell short

of those of October 23 and 24, 1S70, in point of brilliant colours,

surpassed them in some respects— e.g. extent of streamers, and

brilliancy of light. Barometer corrected and reduced 29 "472 :

Temperature 32.° Thom.as Fawcett
Blencowe School, Cumberland

There was a very bright Aurora here last night : the streamers

were white, with a red glow in some places. At about ten there

was that beautiful and rare phenomenon— a "corona" of

streamers converging at the zenith. The barometer was about

29 '6. This morning is fine, with the barometer rising.

Joseph John Murphy
Old Forge, Dunmurry, Co. iVnlrim, Nov. 1

1

There have been two magnificent auroral displays on the nights

of the 9th and lOth inst. That on the 9th commenced at 10

o'clock, and continued with little interruption until 12.45 ! ^"^1

last night from 9.40 until 12 o'clock. Both displays were in the

north and north-west, and at times the streamers reached the

zenith, but 1 did not observe them to pass beyond that point.

The colours were varied ; at one time of a beautiful crimson, at

another a greenish white. Last night's display was the most in-

teresting, but not so brilUant as that of the previous night. The
aurora made its first appearance by an undefined redness in the

north ; it then gradually developed into a crimson, and assumed

the shape of a vertical pillar, the upper part tapering to a clearly

defined point, within a few degrees of the zenith. It remained

in this shape and position for two minutes, and then faded away.

At 10.15 there appeared, at about 10 degrees above the horizon,

a peculiar lightness, like the edge of a dark horizontal cloud illu-

minated by the hidden moon, but I could distinctly discern some
stars below the illuminated stratum, which proves that the clvnd

was transparent ; the stars could not, however, be seen through

the lightness. At 10.40 there were three distinct streamers

shooting up from this light, emanating from separate parts, but

all in the north and north-vest. They then assumed an easterly

movement, the right hand streamer before disappearing being in

the north-cist. The centre one of these was of a very light

colour, approaching a faint or v/hitish green ; the others were

crimson. At 11 o'clock I saw an exceedingly brilliant pc.teh un-

defined in the north-east ; by this time some clouds, stratified

horizontally, rose from the northern horizon and passed into the

light part of the heavens, which seemed to influence the display

by intensifying the streamers, which were shooting up, at this

time, to the zenith. At 1 1.30 I saw six beams start across east

and west, of a whitish colour with dark spaces between, and the

southern one in the zenith. The northern streamer now disap-

peared, but the i;/" <;/•(;/ /7i'//4'-///' was still visible, although gra-

dually fading, and by 12 o'clock all was darkness. I did not

continue my observation beyond this hour, the temperature not

being conducive to personal comfort.

I may remark that with the exception of the few clouds which

rose last night, both nights were perfectly cloudless, and the

milky way shone with uncommon splendour. A portion of this

band of stars at one time looked grand, as one mighty streamer

ran along its course, some of the largest stars being visible

through the intercepting redness.

I hope that some of your correspondents will give particulars

of any magnetic disturbances which may have occurred on the

nights of the above displays. John Jeremiah

43, Red Lion Street, Nov. II

P. S.—I have been informed that the white horizontal light

mentioned in my communication of the nth inst. was visible at

7.30 on the night of the 9th, but no streamers were seen until

the time stated by me.

On Saturday night, at 7.45, I sa\\' in the north-western sky a

slight auroral redness, but it did not last more than two minutes.

Nov. 13 J- J-

Nov. loth, II P.M.—I have just witnessed a most magnificent

display of Aurora. I first saw it at 9. 30. Here is an account

of it. The bearings given are magnetic.

9.30 P.M.—On the W. was a deep crimson glow of the richest

possible colour, about 50° broad and 60° high. From W. N. W.
to N. the sky was filled by a mass of white light, pulsating in

long horizontal masses moving upwards. At 9.36 they were

moving, not very uniformly, at the rate of 33 waves per minute.

From the N. to the E. extended a bright horizontal bend of

steady white light, marked with vertical lines and having jagged

edges. Suddenly from the centre of it shot up a vertical white

streamer 3° or 4° wide ; this remained stationary for a few minutes

and then gradually faded away.

At 9.38 a fan-shaped mass of white light appeared at N.N. E.

At 9.45 a band of white light extending from the horizon to a

height of about 20°. From the centre of this streamed upwards

a kind of waving flag of intense red light, about 20° broad and

reaching to the zenith. At N.N.E. the fan was gone and a

bright horizontal band of white light marked with vertical lines

had taken its place. It was almost 40° long and 30° high. At
9.50 there appeared an arch^ of white light about 10' thick.

The centre was about 60° high, white, the ends were on the

horizon at E. N.E. and N.W. This vanished and was replaced

by a horizontal white band, about 60" long and 10° high, the

lower edge being about 20" above the horizon. Out of this pre-

sently rose four beautiful white streamers. At 9.52 an intensely

bright red light was observed at W. At the N.E. were a few

patches of white light. At the N.N.E. appeared about ten ver-

tical white streaks for a minute or so. They were 15° high and
filled a horizontal space of about 20°. At 9. 53 a rather fine

meteorite fell. At the N. W. was a red stream about 30° broad

and 80° high, while at W.S.W. was amass of red light. At

9.55 the mass of white light at E.N.E. threw out a number of

jets of light in shape like the streams of water from the rose of

a watering can. At 10 p.m. the arch which had vanished re-

appeared, reaching from W.N.W. to E.N.E. It glowed with

a deep white light, which was motionless, except that at 10.2 I

observed two downward waves. At 10.3 a long streamer grew
out of it. At 10.5 the right-hand end was tossed up into the form

of a haycock. At 10.8 a glow spread upwards from the centre

of the arch, and filled the upper part of the sky. At the same
time a slight patch of red light reappeared in the W. The sky

to the S. was lighted up with the reflection of the white light in

the N. The reflected light seemed to have a faint reddish tinge.
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By 10. 10 nothing was left except the arch, and between lo.io

and 1 1 that also vanished.

The stars could be seen distinctly through the auiova. When
the light was at the brightest I could see the figures and hands of

a laige watch, tut could not distinguish the figures one from

another. Thermometer 30'5 F. ; Barometer 29 '69 inches.

Pixholme, Dorking, Surrey J. E. H. Gordon

Structure of Lepidodendron
Professor Dyer has already discovered one of the many

new facts with which he has yet to become familiar, and hastens,

in a straightforward manner, to acknowledge the circumstance ;

but I must again remind him that this, along with many other

facts, was described in No. 129 of the Proceedings of the Royal

Society. Professor Dyer further says :
" Suppose the transverse

septa separating these cells absorbed, as -probably eventually they

'oould IiaTe been, and the rows of cells become scalariform vessels."

But I can assure him, as a question of fact, that these cells do

not become so changed ; consequently his conclusion that the

central cells and the investing vessels are but parts of "one
central structure " becomes negatived. The sepai-ation of these

two stiiictures increases with age instead of diminishing.

AV. C. Williamson

Encke's Comet
It may interest those who possess small telescopes to know that

this comet is now within the range of instruments of moderate

apertures. On November 10 I had a very satisfactory view of it,

with a 4" equatorial by Cooke ; no signs of a nucleus were ob-

served, but there appeared to be a slight condensation of light on

the y(i//cT('»/f side of the comet. Thos. G. E. Elger
Bedford , Nov. 11

The Science and Art Department
In your last number there appears a letter signed " Henry

Uhlgren," wliich, among other interesting statements, contains

the following : Referring to Mr. Forster's statement in the

House of Commons that there was no foundation for the report

that " the Examiners after having made their reports had the

papers returned to them, with an instruction to reduce the number
of successful candidate^:, as an intimation had been given by a

right hon. gentleman that the amount of the Grant due upon
those papers must be reduced 20,000/.," Mr. Uhlgren states:

" But previous to that a provincial local secretary, hearing the

rumour, wrote to ask the Department if it were true, and received

a reply saying it was true, and that instead of the amount being

20,oco/. it was 40,000/. (tlie Department's letter can be pro-

duced.)" Premising that the amount of the whole vote for pay-

ments to teachers on results in science (which was to be reduced

by 40,000/ ) was 26,000/, may I ask for the production or publi-

cation of this extraordinary official letter ? X

ECONOMICAL ALIMENTATION
IN glancing over the recent issues of the Coiiiptcs

Rciidiis, one cannot but fail to be struck with the

practical importance of many of the communications
contained therein, a large proportion of which bear
special reference to the Siege of Paris. In nearly every

branch of science there is some endeavour made to sup-

plement and improve our knowledge in matters such as

were then of the greatest importance, and the members
of the A cadi'IIIie have come forward eagerly to aid, by
advice and precept, in overcoming the misery of a pro-

longed siege. Unfortunately, but little could be done,

even by such men as Fremy, Dumas, Chevreul, and
others, against the insuperable difficulties which presented

themselves ; but nevertheless Paris owes much to her men
of science who contributed many services of value, at a
time when these were most needed. The manufacture
and employment of nitro-glycerine in mines and shells,

were successfully accomplished at a crisis when the stock

of gunpowder was running terribly short, and the supply

of some other reliable explosive was rendered imperative.

Hitherto nitro-glycerine had been regarded as a most
dangerous combustible, liable to explode at the slightest

concussion, and yet we hear of its employment in shells

against the Pnissians, thundered forth from guns of the

heaviest calibre, without one single instance of its prema-
ture explosion being recorded. Again the question of

ballooning, although not perhaps very far advanced by
the deliberations of the Academic, has, at any rate, been
more satisfactorily solved than at any previous period,

and Paris has been certainly the first to employ these frail

and romantic contrivances in a practical every-day man-
ner, and thus to render the words, ^'' par ballon mon/e"
familiar to the ear as a household phrase. In matters of

surgery, as in those of a sanitary nature, sound advice was
not wanting, and even the abstract calling of the soldier,

—the philosophy of his manner of fighting—formed the

theme of much scientific discussion.

But the most interesting, perhaps, of all the subjects

with which the Jlcadcinie dcs Sciences busied itself,

was that of seeking an economical means of alimeniation

for the inhabitants of Paris during the siege. Given
certain limited sources of supply, a fixed amount of suit-

able organic matter, and the problem was how to use the

same to the fullest and most profitable degree. Of sheep

and oxen there was but an exceedingly limited provision

in proportion to the very populous state of the city, and
although corn and wine were said to be in abundance,

there is no doubt the authorities were from the first sorely

troubled by the vague estimates that were published of

these comestibles.

As a suitable manner of economising corn, M. Gauldr^e

called attention to the method in vogue among the Romans
of parching and bruising the grains, which in this state

may be made to yield an excellent and highly nutritious

soup or porridge. The corn is carefully sifted by hand,

browned without charring, until it breaks when taken

between the teeth, and then ground in any available mill ;

it is mixed with cold water, boiled for thirty minutes, and

seasoned as desired. So economical was this preparation,

that at the public kitchens, established in certain quarters

of Paris, it was possible to dispense one portion of

bouillic romainc together with a small modicum of wine

for the amount of five centimes.

A proposition to manufacture artificial milk, brought for-

ward by M. Gaudin, seems \vorthy of some notice. That

gentleman estimated that 500,ooolitres per day of milk could

be prepared in Paris at an exceedingly trifling cost, which

should have all the nutritious qualities of good milk, and

which should, besides, be neither unpleasant of taste or

smell. An emulsion at a very high temperature is made
of bouillon de viande prepared from bones, fat, and gela-

tine, and when cold, a product is obtained resembling in

taste stale milk of a cheesy flavour ; the components of

ordinary milk are all present, the gelatine representing the

casein ;
fat, the butter ; and sugar, the sugar of milk. For

admixture with coft'ee, chocolate, soup, &c., the milk is

said to be by no means disagreeable.

Many propositions were brought forward to economise

the blood from the abattoir, the plan suggested by M.
Gaultier of mixing it with flour in the manufacture of

bread being perhaps the best and simplest, as the fibrine

and albumen, so rich in nitrogen—of which the alimentary

properties are well known—are in this way utilised to the

highest degree. Less inviting is the proposal of M. Fud
to consume he carcases of animals that died of typhus,

rhinderpest, and other diseases, the flesh in these instances

being, so asserts M. Fud, capable of use as food, if only

cooked in a suitable manner.
More important, however, than all, is M. Fremy's

attempt to bring forward osseine as an article of food.

Osseine is essentially different from gelatine, which has re-

cently been asserted by chemists—erroneously, so M:

Fremy thinks—to be not only unnutritious, but positively

injurious to the human system. Leaving, however, the

question of gelatine on one side, M. Fremy proceeds to

advance the qualifications of osseine as an alimentary

substance. Although gelatine and osseine are isomeric,

in the same way as starch and dextrine are isomeric, they
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have not the same properties. Gelatine, unHke osseine,

does not exist in organism, but is produced by chemical

transformation resulting from the action of water and heat

upon the bony tissue ;
gelatine, moreover, is completely

soluble in water, while osseine is not so. For these reasons

the two substances would doubtless be different in their

alimentary capacities, and deductions drawn from the

influence of one upon the human system ought not in any
way to prejudice the other. Of course, says M. Fremy,
osseine cannot be expected to fulfil the same duty as a

complete aliment ; such, for instance, as bread, or meat,

but must be employed in conjunction with some other

suitable material. In the same way gluten, which is

simply flour freed from starch, oil, and soluble substances,

would alone be powerless to support life and health. If

regarded in the same light as fibrine, casein, and albumen,

and associated with other bodies, osseine would be found

a valuable aliment. White meat, calf's head, neatsfoot,

&c., contain much bony tissue, and their nutritious quahties

are incontestable.

Of this osseine, then, bones are said to contain 35 per

cent., the mode of separation being simply to slice the

bone very thinly, and to treat the same with dilute hydro-

chloric acid ; hard white bones, free from fat, are most
suitable, and some care and attention in manipulation is

of course necessary, so that the product may be perfectly

sweet and free from any taint or unpleasant odour. For
if disgust is once aroused against this kind of food, as

indeed against any other for that matter, no amount of

pushing or puffing can force it into the public market.

Should, therefore, any trace of acid be perceptible after

preparation of the osseine, it is recommended that the

product be treated with an alkali of some kind, for

example, lime or carbonate of soda, but this must obviously

be done with due care and discretion. The cost of this

aliment is about one franc per pound, whereas gelatine of

good quality costs from four to five francs.

As regards the best method of cooking or curing, IVI.

Fremy recommends the swelling of the mass with hot

water, and then boiling for about an hour, when the tissue

becomes soft and phable ; it may be seasoned in the

cooking, or may be allowed to cool and then kept for

thirty-six hours in brine. If eaten warm with admixture

of some fat and vegetables the osseine is decidedly

palatable. Owing to its large constituent of nitrogen it is

extremely nutritious, and, furthermore, forms a comestible

not liable to become putrid.

It is right to mention that on some of the points

enumerated by M. Fremy, exception is taken by M. Dumas
and others, who are not so confident of the real value of

osseine as an alimentary substance, those gentlemen

maintaining the injurious nature of gelatine ; M. Chevreul,

however, confirms to some extent M. Fremy, and states

that osseine is decidedly more nutritious than gelatine.

Other measures for improving the alimentation of Paris

were taken during the siege, but these for the most part

present little novelty. Mr. Wilson's plan for salting

the carcases intact, and thus preserving the meat in an
almost fresh condition, was resorted to, that gentleman

bringing his personal staff from Ireland to afford as-

sistance just at the instant of closing the gates of the

metropolis. The assistance of M. Georges, whose plan

of preserving meat is both original and peculiar, was like-

wise obtained ; this invention, which has been practised

it is saidwith much success in America, is adapted more
particularly for the curing of mutton rather than beef, and
consists in treating the meat in a bath acidified with hy-

drochloric acid, and afterwards in a solution of sulphite

of soda. In this condition, after further sprinkling with

sulphite of soda, the flesh is packed in tins and soldered

down ; the sulphite of soda acting upon the hydrochloric

acid gives rise to sea salt and sulphurous acid, thus* en-

suring the perfect preservation of the meat.
H.B. P.

THE TEMPERATURE PRODUCED BY SOLAR
RADIATION

SIR ISAAC NEWTON determined the intensity of

solar radiation by observing the increment of tem-
perature of dry earth on being exposed to the sun. In the

latitude of London at midsummer, dry earth acquires a
temperature of 150^ in the sun at noon and 85° in the

shade, difference about 65° Fah. This difference Sir Isaac

Newton regarded as a true index of the intensity of solar

radiation ; hence his celebrated demonstration proving
that the comet of i5So was subjected to a tempera-
ture 7,000 times higher than that of boiling water
(212° X 7,000 = 1,484,000° Fah.).* The comet when in its

perihelion being within one-third part of the radius of the

sun from his surface, we have to add the diminution of

temperature, o'44, attending the dispersion of the rays in

passing through the solar atmosphere and the remainder of

the stated distance from the sun. Accordingly, the demon-
stration showing that the comet of 1680 was subjected to a
temperature 7,000 times higher than that of boiling water,

establishes a solar temperature exceeding 2,640,000^ ; and
if we add o'2i for the retardation of the rays in tra-

versing the terrestrial atmosphere, it will be found that

the temperature deduced from the experiments with in-

candescent radiators, and our actinometer observations,

differs scarcely \ from that roughly estimated by the

author of the " Principia." In order to comprehend fully

the merits of the method of determining solar intensity

conceived by his master mind, let us imagine an extended
surface of dry earth, one half of which is shaded, the

other half being exposed to the sun. Dry earth being a
powerful absorbent and radiator, and at the same time a
bad conductor, the central portion of the supposed surface

evidently cannot suffer any loss of heat by lateral radia-

tion ; while the non-conducting property of the material

prevents loss by conduction laterally or downwards. Con-
sequently, no reduction of temperature can take place

excepting by radiation in the direction of the source of

the heat. Removing the shade, during an investigation,

it will be found that, notwithstanding the uninterrupted
radiation of the exposed substance upwards, the intensity

will gradually increase until an additional temperature of

about 65
" Fah. has been acquired. Indisputably, this

increase of temperature is due to unaided solar radiation.

Evidently the accidental interference of currents of air

need not be considered. Besides, if the dry earth is con-
fined within a vacuum, such interference may be entirely

obviated. It is scarcely necessary to point out that the

generally-adopted mode of measuring the sun's radiant
heat by thermometers, is in direct opposition to the prin-

ciple involved in the method under consideration. The
meteorologist, in place of preventing the bulb from radiating

in all directions and guarding against loss of heat by
convection, puts his thermometer on the grass, or suspends
it on a post, one half of the convex area of the bulb re-

ceiving the sun's radiant heat, while the other half is per-

mitted to radiate freely, the whole being exposed to the

radiation from surrounding objects and to the refrigerating

influence of accidental currents of air, in addition to the

permanent current produced by the ascending heated
column above the bulb. This explains the cause of the

perplexing discrepancies in meteorological records. The
extent of the diminution of intensity of solar radiation

occasioned Ijy cold air acting on the bulb, and by the

latter radiating freely in all directions, is demonstrated in

the most conclusive manner by the result of observations

made with the instrument described by Pfere Secchi in

* Sir Isaac Newton lias been criticised for comparing the temperature to

that of red-hot iron, " a term of comparison indeed of a very vagne de-
scription," it is said in " Outlines of Astronomy." This ciiticism is far from
being correct, since the demonstration clearly shows what is meant by the
term red-hot, viz. a temperature 3"5 times that of boiling water. The
reference to red-heat, exceeded "two thousand times," was evidently in-

tended to furnish some adequate notion of the inconceivably high degree of
temperature involved in the computation.



Taele A.- -Shoming the Temperature produced by Solar Radiation at Noon, for each degree of Latitude, when
the Earth is in Aphelion. Northern Heinisphere :
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his recent work " Le Soleil " (p. 267). " During a great

number of observations made at Rome," says the author,

"the difference between the two temperatures (that indi-

cated by the thermometer exposed to the sun and that of

the surrounding casing), was l2-o6° (2170° Fah.) ; during

days when the sl<y was clearer, it rose to 14°." Conse-

quently, the highest temperature indicated by the instru-

ment referred to, was 25^2^ Fah., against 66'04°, which is

the true maximum solar intensity in the latitude of Rome.
It will be seen then, that, by exposing the bulb of the

thermometer in the manner pointed out, it is possible to

reduce the temperature produced by solar radiation to

0'38 of the actual temperature.

It will be proper to observe with reference to the ac-

companying tables— constructed in accordance with the

result of investigations continued winter and summer
during three years—that the opinion expressed by the

Director of the Roman Observatory, respecting solar in-

tensity at different seasons, is wholly at variance with the

facts established by my numerous observations. The
question was raised last summer whether the high tem-

perature during the " heated term " would not charge the

atmosphere with an additional amount of vapour capable

of retarding the passage of the heat rays, thus rendering

the figures entered in my tables to some extent unreliable.

Accordingly, during the solstice June 26, lS7i,the sky

being very clear, the actinometer was put in operation for

the purpose of ascertaining with critical nicety whether
the atmosphere which had been loaded with vapour for

several weeks previously possessed any unusual property

tending to check the heating power of the sun's rays.

The observations were made late in the afternoon under
great zenith distance and increased atmospheric depth,

in order to subject the heat rays to an additional retar-

dation from the supposed vapours. The result is recorded

in Table C, by which it will be seen that the reduction of

temperature was only o'26° Fah., a difference too small

to call for any explanation. The result of the observa-

tions made during midwinter are equally conclusive with

reference to the permanency of solar energy at all sea-

sons. Among others may be mentioned that of January 17,

1871, the zenith distance being 6f^ 30', the actinometer

remained perfectly stationary at 5873° Fah., from I2h. lom.

to I2h. 20m. P.JI. The table just referred to shows that on

June 26, 1871, the actinometer indicated 53'oS" when the

sun's zenith distance was 61° 30'. Hence during mid-
winter the temperature proved to be 5873^- 53'oS°= 5'65°

higher, for corresponding zenith distance, than during the

summer solstice. By reference to Table B it will be seen

that owing to the diminished distance between the sun and
the earth, the increment of temperature on January 17,

ought to have been 575", discrepancy = o'i° Fah. In

the face of such facts it is idle to contend that the tem-
perature produced by solar radiation under corresponding
zenith distance and a clear sky, varies from any other

cause than the varying distance between the sun and the

earth. Of course there are many regions in which the

sun, in consequence of local peculiarities, but seldom acts

with maximum energy. Alaska, for instance, is hardly

ever favoured with a full amount of solar heat ; nor does
Rome,we are now informed by the Italian physicist, receive

maximum solar heat excepting during winter, owing, it

may be imagined, to the absorptive power of the atmo-
sphere of the Campagna during summer.
Without entering the field of speculation, let us con-

sider that the established diminution of solar heat on the

ecliptic, nearly iS^ Fah., proves the existence of a power-
ful retarding medium, and points to the presence of a

permanent mass of aqueous matter in the higher regions
of the atmosphere ; necessary, it may be urged, to regu-

late terrestrial temperature and render vegetable life

possible under the destructive vicissitudes of heat and
cold, inevitable in the absence of a permanent regulator.

The assumption that the supposed mass of aqueous

matter is nearly invariable, and at all times present, can
alone account satisfactorily for the remarkable fact that,

whenever a clear sun is presented, either by the opening
of the clouds or by their disappearance, the actinometer
indicates the same temperature, subject only to the varia-

tions depending on the sun's zenith distance, and the

varying position of the earth in its orbit. The variation

of temperature produced by the latter cause is entered in

Table B, for every fifth day in each month. This table,

an extract from a more elaborate one showing the tem-
perature for every day in the year, the meteorologist will

find indispensable to harmonise observations made at

different seasons. It may be mentioned that the attempt
to construct a curve, the ordinates of which would deter-

mine the temperature for different zenith distances, at

first met with apparently insuperable difficulty. The
result of observations made at different seasons under the

most favourable circumstances, failed to produce a regular

curve until the change of temperature corresponding with

the varying distance between the sun and the earth was
determined and introduced in the calculation. This at

once harmonised the previously conflicting observations,

and rendered the task easy of perfecting the curve, and
obtaining ordinates consistent with the observed tem-
perature produced by solar radiation at different seasons
and different zenith distance.

Regarding Table A, it will suffice to state that it is

based upon our acquired knowledge of the temperature
produced by solar radiation at given zenith distances
when the earth is in aphelion. Evidently if we know
that, for instance, when the sun's zenith distance is 43^

the temperature is 6o'57° Fah., we know also that this is

the temperature at noon on the Arctic Circle, the latter

being 43° from the ecliptic at the summer solstice. Again,
the North I'ole being 66° 30' from the ecliptic at the same
time, we find by referring to the figures entered in the
table of zenith distances and temperatures (previously

published) that the depth of atmosphere to be penetrated
by the rays when the sun is 66', 30' from the zenith, is

2444 times greater than on the ecliptic ; and that, therefore,

the radiant intensity, as shown in the table, is reduced
from 67-20' at the tropic of Cancer to 49'9i° Fah. at the

pole. Possibly it may be found necessary to introduce a
correction for the dillerence of atmospheric density in the

higher latitudes ; but at present I deem it inexpedient to

complicate the matter by appljing a correction which
obviously cannot affect the general result.

J. Ericsson

NOTES
The Anniversary Meeting of the Royal Society will be held

on the 30th inst., when Sir Edward Sabine will c'eliver his

elevtntli and last anniversary address. Prof. G. B. Airy, the

Astronomer Royal, will be brought forward as his successor.

At the opening meeting for the session of the Royal Geogra-

phical Society, on Monday evening last, the president, Sir II.

Rawlinson, annoraiced that, in consideration of Dr. Livingstone's

services, Her Majesty's Government had been pleased to grant to

his children the sum of 300/.

The following are the lecture arr,angements for 1 87 1-72 at tlie

Royal Institution, Albemade Street :—Prof. Tyndall, F.R.S. :

six lectures on "Ice, Water, and Air," on December 28, 30,

1S71 ;
January 2, 4, 6, 9, 1S72. Dr. \V. Rutherford, F.R.S.E. :

ten lectures on " The Nervous and Circulatory System," on

Tuesdays, January 16 to March 19. Prof. Odlirg, F.R.S. : ten

lectures on " The Chemistry of Alkalies and Alkali Manu-
facture," on Thursdays, January ii to March 21. Mr. W. G.

Clark, late Public Orator: six lectures on "The History of

Dramatic Literature, Ancient and Modern," on Saturdays,

January 20 to Feb. 24. Mr, Moncure D. Conway : four
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lectures on " Demonology, " on Saturdays, Marcli 2 to 23.

The Friday evening meetings will commence on January 13-

The Friday evening discourses l)efore Easter will probably be

given by Mr. \V. li. Grove, the Archbishop of Westminster,

Professors Odling and Humphrey, Dr. Gladstone, Messrs. C.

AV. Siemens, K. Liebreich, and John Evans, and Prof. Tyndall.

Dr. Wm. A, Guy, F. R.S. : three lectures on "Statistics,

Social Science, and Political Economy," on Tuesdays, April

9, 16, and 23. Mr. Edward E. Tylor, F.R.S. : six lectures on
" The Devxiopinent of Belief and Custom amongst the Lower
Races of Mankind," on Tuesdays, April 30 to June 4. Prof

Tyndall, F.R.S. : nine lectures, on Thursdays, April 11 to

June 5. Mr. R. A. Proctor, F.R.A.S. : five lectures on "Star
Depths," on Saturdays, April 13 to May 11. Prof. Roscoe,

F.R.S. : four lectures on "The Chemical Action of Light,"

on Saturdays, May 18 to June S.

The following Lectures to Women, on the Elements of Physical

Science, will be delivered during the ensuing term, in the Lecture

Theatre of the South Kensington Museum, by Professors Huxley,

Guthrie, and Duncan. Professor Duncan : ten lectures on " Ele-

mentary Physiography," commencing on Saturday the iSlh

November, and ending on the 20th December ; Saturdays and

Wednesdays at 2.30. Professor Guthrie: fifteen lectures on

"Elementary Physics and Chemistry," commencing on Wednes-

day the loth January, and ending on Wednesday the 28th Feb-

luary ; Wednesdays and Saturdays, at 2.30. Professor Huxley :

ten lectures on " Elementary Biology," commencing on Saturday

the 2nd March, and continued on Saturdays only at 2.30 p.m.,

on the gth, i6lh, 23rd March ; 13th, 20th, 27th April
;
4th,

uth, iSth May.

A CLASS for tlie teaching of Natural Science has been formed

at the College for Women, at Hitchin. Until very recently,

classics and mathematics were almost exclusively the subjects

brought under the consideration of the students ; but a demand
for the teaching of Natural Science has arisen, and under the ad-

vice of Prof. Livting, of Cambridge, the subject of Chemistry has

been taken to begin with. Prof. I.iveing is on the li.-t of lecturers

at the College for Women, but in consequence of the weak state

of his health—the result of overwork—he is unable to undertake

the teaching himself. The actual professor at Hitchin is Mr.

Hicks, Natural Science Lecturer at Sidney Sussex College, Cam-
bridge. The lecturer gives one lecture a week, illustrated

by experiments ; and Mrs. Whelpdale, a lady who has had

experience in teaching the subject, also gives supplementary

teaching once a week. This lady works under the direction of

Mr. Hicks, and acts as a tutor preparing for the lectures. So

far as this has been worked, tlie plan seems to answer exceedingly

well. The apparatus considered by Prof. Liveing and Mr.

Hicks to be indispensable, has been provided by the college, but

the authorities would be glad to make it more complete. Prof.

Liveing has kindly promised to lend from Cambridge some of the

more expensive things which are not in constant use. It is quite

evident, however, that until there is a completely furnished

laboratory, with all the appliances requisite for the study of

Physical Science, the efforts made for the teaching of such science

must be, to a certain extent, partial. It is to be hoped that funds

will be forthcoming from some of the friends of the liigher edu-

cation of women to furnish the means for all that is needed in the

new college building near Cambridge, to which the College for

Women will, in time, be removed.

A BARONETCY has been conferred on Prof. Cliristison of Edin-

burgh in recognition of his well-earned position at the head of

the profession in Scotland. Prof. Christison already holds the

appointment of Honorary Physician to the Queen in -Scotland,

and is President of the Royal Society of Edinburgh. He has

received the honorary doctorate of Oxford, and has been twice

President of the Royal College of Physicians of Edinburgh.
He lias been a professor of the University of Edinburgh since

1S22, and is the author of a work on Poisons, which, althorgh
written many years since, is still a standard authority ; and of a
highly esteemed treatise on Materia Medica. Sir Robert
Christison is a Crown Member of the General Medical Cruncil,

and took a leading part in framing the authorised edition of
the Brilish Pharmacofa:ia issued by tlie Council. Recently, as

a mark of especial esteem and respect from his colleagues in the
University of Edinburgh and other friends, his bust was sculptu. cd
by subscription, and placed in the library of the University— an
honour which, according to the Brilish Medical Journal, had
not previously been conferred on any professor during life.

Ix the year 1S72 there will be open for competition, at St.

John's College, Cambridge, four minor scholarships, two of the
value of 70/. per annum, and two of 50/. per annum, together
with three exhibitions of 50/. per annum, tenable on the same
tenns as the minor scholarships, and two of 40/. per annum,
tenable for four years. The examination of candidates for the
above-mentioned scholarships and exhibitions will commence on
Tuesday, the gth of April, 1872. The examination will consist

of three mathematical papers and four classical papers. Besides
the nine minor scholarships or exhibitions above mentioned,
there will be for competition an exhibition of 50/. per annum for

proficiency in natural science, the exhibition to be tenable for

three years in case the exhibitioner has passed withm two years
the previous examination as required for candidates for honours,

otherwise the exhibition to cease at the end of two years. The
candidates for the Natural Science Exhibition will have a special

examination on Friday and Saturday, the 12th and 13th of April,

1S72, in (I) chemistry, including practical work in the laoora-

tory ; (2) physics, viz., electricity, heat, and light
; (3) physiology.

They wiU also have the opportunity of being examined in one or
more of the following subjects—(4) geology, (5) anatiiiiy, (6)

botany, provided that they give notice of the subjects in which
they w-ish to be examined four weeks prior to the examination.
No candidate will be examined in more than three of these six

subjects, whereof one at least must be chosen from the former
group. It is the wish of the master and seniors that excellence

in some single department should be specially regarded by the
candidates. Candidates must send their names to one of the

tutors (Rev. S. Parkinson, Rev. T. G. Bonney, and Mr. J.
E. Sandys), fourteen days before the commencement of the
examination. The minor scholarships are open to all persons
under twenty years of age, whether students in the university or
not, who have not yet commenced residence in the university or

who are in the first term of their residence.

Trinity College, Cambridge, offers one or more of its foun-

dation scholarships, of the value of So/, per annum each, for pro-

ficiency in the Natural Sciences. The examination will commence
on April 5, and will be open to all undergraduates of Cambridge
or Oxford, as well as to persons, under twenty-one, who are not

members of the Universities. Further information may be ob-

tained from the Rev. E. Blore, tutor of the college.

The first course of Cantor Lectures of the Society of Arts

for the ensuing session %\ill be " On the Manufacture and Re-
fining of Sugar," by C. Haughton Gill, and will consist of four

lectures to be delivered Monday evenings November 27, and
December 4, 11, and 18.

At the late examination for the Natural Science Moderator-

ship in Trinity College, Dubhn, the first senior moderatorship

was awarded to Phineas Simon Abraham, the second to Charles

B Ball ; the junior mcderatorships were given to R. D. Purefoy

and W. J. Smyly. The subjects for examination were—Com-
parative and Physiological Anatom", Zoology, Botany, Physicol

Geography, and Pala?ontology.
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The annual general meeting of the Royal Horticultural Society

of Ireland was held in Dublin on the 9th of November. The
report of the Council was most satisfactory, and the treasurer's

account showed a balance on the year to the credit of the society

of upwards of 1,060/. Of this sum 1,000/. was added to the

reserve fund . In addition to the usual early Spring, Summer, and

Autumn shows it was resolved to hold in October next a grand

internation.al fruit show, which we hope will be attended with

success.

Mr. John Ruskin has lately presented a valuable collection

of minerals and fossils to the High School, Nottingham. Among
the former are two hundred metalliferous ores, including some
rare specimens from Hungary, a hundred choice silicates, the

principal varieties of fluor spar, calcite, and barytes, some
agates, and a series of fine gems. The fossils are mainly from

the Cretaceous Rocks of Kent and Sussex.

On Saturday last Sir William Stirling Maxwell was elected

Rector of the University of Edinburgh.

The great Aquarium at the Crystal Palace, of which we re-

cently gave a full description and drawing, was formally opened

to tlie public on Friday evening last by a soiree.

The Se=sion of the Institution of Civil Engineers commenced
on the 14th inst., and the annual general meeting "to receive and

deliberate upon the report of the Council on the state of the In-

stitution, and to elect tlie officers for the ensuing year," will be
held on Tuesday, the 19th of December. At the same time

the members have been reminded of the obligation entered into

on election to promote the public and scientific obligations con-

templated in the Royal Charter of Incorporation gi-anted to the in-

stitution by preparing, or aiding in the preparation of, original

communications for reading at the meetings, by frequent attend-

ance at the meetings and occasionally talving part in the dis-

cussion, and by presenting to the library copies of reports and

scientific treatises not already in the collection. It has also been

notified that the qualifications of candidates seeking admission

into the institution must in all cases be set forth with the utmost

precision and in considerable detail, in order to enable the

Council, upon whom the classification involves, and the members,

with whom the subsequent election rests, to form a correct opinion

as to the nature of tlie practice, the extent of the experience, and

the degree of responsibility ot every candidate. The casualties

which have occurred among the members of this body during the

last three months include tlie death of Field-Marshal .Sir John
Burgoyne, G. C.B., &c., honorary member; of Messrs. Joseph

Hamilton Beattie, John George Blackbume, Robert Benson

Dockray, Albinus Martin, and Josiah Parkes, members : and of

Messrs. Arthur Field, Edward Mosely Perkins, and Henry
Beadon Rotton, associates. This has reduced the total number

of members of all classes from 2,009, ^t which it stood on the

1st of August last, to 2,000, comprising 14 honorary members,

725 members, 1,056 associates, and 205 students. During the

period referred to the ordinary general meetings have been

suspended, so that there has been no ballot for new members.

Mk. Brothers has made a photograph eight inches in

diameter of one of Mr. Proctor's star maps, containing nearly

fifty thousand stars. The more marked constellations are just

distinguishable upon a background, which appears to be shaded

with innumerable minute points representing smaller stars. Tlie

increase of intensity in the shading is very evident upon certain

parts of the picture. The whole represents the heavens as we
should see them if the pupils of our eyes were a little more than

two inches in diameter.

Dr. J. B. Pettigrew, F.R.S., will deliver a course of

twelve lectures on physiological and pathological subjects at the

Royal College of Surgeons, Edinburgh.

THE GEOGNOSY OF THE APPALACHIANS
AND THE ORIGIN OF CRYSTALLINE
ROCKS*

III.

'T^HE direct formation of the crystalline schists from an aqueous
magma is a notion which belongs to an early period in

geological theory. De la Beche, in 1834,+ conceived that they
were thrown down as chemical deposits from the waters of the
heated ocean, after its reaction on tlie crust of the cooling globe,

and before tlie appearance of organic life. This view was re-

vived by Daubree in i860. Having sought to explain the

alteration of paln?ozoic strata of mechanical origin, by the

action of heated waters, he proceeds to discuss the origin of the
still more ancient crystalline schists. The first precipitated

waters, according to him, acting on the anhydrous silicates of

the earth's crust, at a very elevated temperature, and at a great

pressure, whicli he estimated at two hundred and fifty atmo-
spheres, formed a magma, from which, as it cooled, were succes-

sively deposited the various strata of the crystalline schists.J This
hypothesis, violating, as it does, all the notions which sound
theory teaches with regard to the chemistry of a cooling globe, •

has, moreover, to encounter grave geognostical difficulties. Tlie

pre-Silurian crystalline rocks belong to two or more distinct

systems of different ages, succeeding each other in discordant

stratification. The whole history of tliese rocks, moreover,

shows that their various alternating strata were deposited, not as

precipitates from a seething solution, but under conditions of

sedimentation very like those of more recent times. In the

oldest known of them, the Laurentian system, great limestone

formations are interstratified with gneisses, quartzites, and even

with conglomerates. All analogy, moreover, leads us to conclude

that even at this early period life existed at the surface of the

planet. Great accumulations of iron-oxyd, beds of metallic

sulphids, and of graphite, exist in these oldest strata, and we
know of no other agency than that of organic matter capable of

generating these products.

Bischof had already arrived at the conclusion, which in the

present state of our knowledge seems inevitable, that "all the

carbon yet known to occur in a free state can only be regarded

as a product of the decomposition of carbonic acid, and as de-

rived from the vegetable kingdom." He further adds, "living

plants decompose carbonic acid ; dead organic matters decom-
pose sulphates, so that, like carbon, sulphur appears to owe its

e.xistence in a free state to the organic kingdom. "§ As a decom-
position (deoxidation) of sulphates is necessary to the production

of metallic sulphids, the presence of the latter, not less than that

of free sulphur and free carbon, depends on organic bodies
;

the part "which these play in reducing and rendering soluble the

peroxyd of iron, and in the production of iron ores, is, moreover,

well known. It was, therefore, that, after a careful study of

these ancient rocks, I declared in May, 1S5S, that a great mass
of evidence "points to the existence of organic life, even during

the Laurentian or so-called azoic period. '"||

This prediction w.-is soon verified in the discovery of the Eo-
zoijn Canadense of Dawson, the organic character of which is

now- admitted by all zoologists and geologists of authority. But
with this discovery appeared another fact, which afforded a signal

verification of my theory as to the origin and mode of deposition

of serpentine and pyroxene. The microscopic and chemical re-

searches of Danson and myself showed that the calcareous skel-

eton of this foraminiferal organism ^^•as filled «ith the one or the

other of these; silicates in such a manner as to make it evident

that they had replaced the sarcode of the animal, precisely as

glauconite and similar silicates have, from the Silurian times to

the present, filled and injected more recent foraminiferal skeletons.

I recalled, in connection with this discovery, the observations of

Ehrenberg, Mantell, and Bailey, and the more recent ones of

Pourtales, to the effect that glauconite or some similar substance

occasionally fills the spines of Echini, the cavities of corals and
millepores, the canals in the shells of Balanus, and even forms

casts of the holes made by burrowing sponges (Clionia) and

* Address of Prof. T. Sterry Hunt on retiring from the ofBce of President

of the American Association for the Advancement of Science : abridged
from the " American Naturalist," concluded from p. 34.

t Researches in Theoretical Geology, pp. 297-300.

I Etudes et experiences synthfetiques sur le Metamorphisme, pp. 119-121.

§ Biscliof, Lehrbuch, ist ed. II. 95. English ed. I. 252, 344.

II Amer. Jour. Science, II. xxv. 436.
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worms. The significance of these facts was further illustrated

by showing that the so-called glauconites differ considerably in

composition, some of them containing more or less alumina or

magnesia, and one from the tertiary limestones near Paris being,

according to Berthier, a true serpentine.
*

These facts in the history of Eo2o6n were first made known
by me in May 1S64, in the AmLricaii- yournal of Science, and
subsequently more in detail, February 1S65, in a communication
to the Geological Society of London, f They were speedily

verified by Dr. Giimbel, who was tlien engaged in the study of

the ancient crystalline schists of Ba\aria, and who soon recognised

the existence, in the limestones of the old Hercynian gneiss, of

the characteristic Eozotin Canadense, injected with silicates in a

manner precisely similar to that observed by Da\\son and myself:}:

Later, in 1869, Robert Hoffmann described the results of a

minute chemical examination of the Eozoon from Raspenau, in

Bohemia, confirming the previous observations in Canada and
Bavaria. He showed that the calcareous shell of the Eozoon
examined by him, had been injected by a peculiar silicate, which
may be described as related in composition both to glauconite and
to chlorite. The masses of Eozoon he found to be enclosed and
wrapped around by thin alternating layers of a green magnesian
silicate allied to picrosmine, and a brown non-magnesian mineral,

which proved to be a hydrous siUcate of alumina, ferrous oxyd,

and alkalies, related in composition to fahlunite, or more nearly

to jolIyte.S

Still more recently, in the course of the present year. Dr. Daw-
son detected a mineral insoluble in acids, injecting the pores of

crinoidal stems and plates in a palccozoic limestone from New
Brunswick, which is made up of organic remains. This silicate

which, in decalcified specimens, shows in a beautiful manner the

intimate structure of these ancient ctinoids, 1 have found by ana-

lysis to be a hydrous silicate of alumina and ferrous oxyd, with
magnesia and alkalies, closely related to fahlunite and to joIlyte.||

The microscopic examinations of Dr. Dawson show that this

silicate injected the pores of the crinoidal remains and some of the

interstices of the associated shell-fragments, before the intro-

duction of the calcite which cements the mass. I have since found
a silicate almost identical with this, occurring under similar con-
ditions in an Upper Silurian limestone said to be from Llangedoc
in Wales.

Giimbel, meanwhile, in the essay on the Laurentian rocks of
Bavaria, in 1S66, already referred to, fully recognised the truth

of the views which I had put forward, both with regard to the

mineralogy of Eozoon and to the origin of the crystalline schists.

His results are still farther detailed in his Gtoi^nost. Bcschreibiiiig

dfs ostbayctisclicn Grciizcgcbirges, 1 868, p. S33. Credner, more-
over, as he tells us, IT had already from his mineralogical and
lithological studies, been led to admit my views as to the origi-

nal formation ofserpentine, pyroxene, and similar silicates (which
he cites from my paper of 1865, above referred to**), when he
found that Giimbel had arrived at similar conclusions. The
views of the latter, as cited by Credner from the work just referred

to, are in substance as follows :—The crystalline schists, with
their interstratified layers, have all the characters of altered sedi-

mentary deposits, and from their mode of occurrence cannot be
of igneous origin, nor the result of epigenic action. The origi-

nally formed sediments are conceived to have been amorphous,
and under moderate heat and pressure to have arranged them-
selves, and crystallised, generating various mineral species in their

midst by a change, which, to distinguish it from metamorphism
by an epigenic process, Giimbel happily designates diagenesis.

It is unnecessary to remark that these views, the conclusions
from the recent studies of Giimbel in Germany and Credner in

North America, are identical with those put forth by me in 1S60.
At tlie early periods in which the materials of the ancient crys-

talline schists were accumulated, it cannot be doubted that the
chemical processes which generated silicates were much more ac-

tive than in more recent times. The heat of the earth's crust

was probably then far greater than at present, while a high tem-
perature prevailed at comparatively small depths, and thermal
waters abounded. A denser atmosphere, charged with carbonic
acid gas, must also have contributed to maintain, at the earth's

* Amer, Jour. Sci. II. xl. 360, Report Geol. Survey Canada, 1866, p. 231,
and Quar. Geol. Jour. XXI. 71.

t Amcr. Jour. Sci. II. x.vxvii. 4,1. Quar. Geol. Jour. XXI. 67.

t Proc. R. Bavar. Acad, for 1866, and Canadian Naturalist, N. S., III. 81.

§ Jour, fiir Prakt. Chem. May, 1869, and Amcr. Jour. Sci. III. i. 378.
» Amer. Jour. Sci. III. i. 379.
It Hermann Credner

; die Gleiderung der Eozoischen Formationsffruppe
Nord Amerikas. Halle, 1869.

** That in the Quar. Geol. Jour. XXI. 67.

surface, a greater degree of heat, though one not incompatible

with the existence of organic life.* These conditions must
have favoured many chemical processes, which, in later

times, have nearly ceased to operate. Hence we find that

subsequently to the eozoic times, silicated rocks of clearly

marked chemical origin are comparatively rare. In the meclia-

nical sediments of later periods certain crystalline minerals

may be developed by a process of molecular re-arrangement^
diagenesis. These are, in the feldspathic and aluminous sedi-

ments, orthoclase, muscovite, garnet, staurolite, cyanite, and
chiastolite, and in the more basic sediments, hornblendic miner-

als. It is possible that these latter and similar silicates may
sometimes be generated by reactions between silica on the one
hand and carbonates and oxyds on the other, as already pointed

out in some cases of local alteration. Such a case may apply to

more or less hornblendic gneisses, for example ; but no sediments,

not of direct chemical origin, are pure enough to have given rise

to the great beds of serpentine, pyroxene, steatite, labradorite,

&c. , which abound in the ancient crystalline schists. Thus, while

the materials for producing, by diagenesis, the aluminous sili-

cates just mentioned, are to be met with in the mud and clay-

rocks of all ages, the chemically formed silicates capable of

crystallising into pyroxene, talc, serpentine, &c. , have only been
formed under special conditions.

The same reasoning which led me to maintain the theory of

an original formation of the mineral silicates of the crystalline

schists, induced me to question the received notion of the epigenic

origin of gypsums and magnesian limestones or dolomites. The
interstratification of dolomites and pure limestones, and the en-

closure of pebbles of the latter in a p.aste of crystalline dolomite,

are of themselves sufficient to show that in these cases, at least,

dolomites have not been formed by the alteration of pure lime-

stones. The first results of a very long series of experiments and
inquiries into the history of gypsum were published by me in

1859, and further researches, reiterating and confirming my pre-

vious conclusions, appeared in iS66.t In these two papers it

will, I think, be found that the following facts in the history of

dolomite are established, viz. : first, its origin in nature by direct

sedimentation, and not by the alteration of non-magnesian lime-

stones ; second, its artificial production by the direct union of

carbonate of lime and hydrous carbonate of magnesia, at a gentle

heat, in the presence of water. As to the sources of the hydrous

magnesian carbonate, I have endeavoured to show tliat it is

formed from the magnesi.an chlorid or sulphate of the sea or

other saline waters in two ways :— first, by the action of the bi-

carbonate of soda found in many natural waters ; this, after

converting all soluble lime-salts into insoluble carbonate, forms a
comparatively soluble bicarbonate of magnesia, from which a
hydrous carbonate slowly separates ; secondly, by the action of bi-

carbonate of lime in solution, which, with sulphate of magnesia,

gives rise to gypsum ; this first crystallises out, leaving beliind a

much more soluble bicarbonate of magnesia, which deposits the

hydrous carbonate in its turn. In this way for the first time, in

1S59, the origin of gypsums and their intimate relation with

magnesian limestones were explained.

It was, moreover, shown that to the perfect operation of this

reaction, an excess of carbonic acid in the solution, during the

evaporation, was necessary to prevent the decomposing action

of the hydrous mono-carbonate of magnesia upon the already

formed gypsum. Having found that a prolonged exposure to

the air, by permitting tlie loss of carbonic acid, partially inter-

fered with the process, I was led to repeat the experiment in a
confined atmosphere, charged with carbonic acid, but rendered

drying by the presence of a layer of dessicated chlorid of calcium.

As had been foreseen, the process under these conditions proceeded
uninterruptedly, pure gypsum first crystallising out from the

liquid, and subsequently the hydrous magnesian carbonate.

t

This experiment is instructive as showing the results which must
have attended this process in past ages, when the quantity of

carbonic acid in the atmosphere greatly exceeded its present

amount.
As regards the hypotheses put forward to explain the supposed

dolomitisation of previously-formed limestones by an epigenic

process, 1 may remark that I repeated very many times, under

varying conditions, the often-cited experiment of Von Morlot, who
claimed to have generated dolomite by the action of sulphate of

magnesia on carbonate of lime, in tire presence of water at a

.Amer. Jour. Sci. II. vxxvi. 396.

t Amer. Jour. Sci. II xxxviii. 170, 365; xlii. 49.

X Proceedings Royal Institution, May 30, 1867, and Canadian Naturalist,

New Scries, III. 231.
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somewhat elevated temperature under pressure. I showed that

what he regarded as dolomite was not such, but an admixture of

carbonate of lime with anhydrous and sparingly soluble carbonate

of magnesia ; the conditions in which the carbonate of magnesia
is llber.ited in this reaction not being favourable to its union with

the carbonate of lime to form the double salt which constitutes

dolomite. The experiment of Marignac, who thought to form
dolomite by substituting a solution of chlorid of magnesium for

the sulphate, I found to yield similar results, the greater part of

the magnesian carbonate produced passing at once into the in-

soluble condition, without combining with the excess of carbo-

nate of lime present. The process for the production of the double
carbonate described by Ch. Deville, namely, the action of vapours

of anhydrous magnesian chlorid on heated carbonate of lime, in

accordance with Von Buch's strange theory of dolomitisation, I

have not thought necessary to submit to the test of experiment,

since the conditions required are scarcely conceivable in nature.

Multiplied geognostical observations show that the notion of the

epigenic production of dolomite from limestone is untenable, al-

though its resolution and deposition in vein.s, cavities, or pores in

other rocks is a phenomenon of frequent occurrence.

The dolomites or magnesian limestones may be conveniently

considered in tw o classes ; first, those which are found with

gypsums at various geological horizons ; and secondly, the more
abundant and widely distributed rocks of the same kind, which
are not associated with deposits of gypsum. The production of

the first class is dependent upon the decomposition of sulphate of

magnesia by solutions of bicarbonate of lime, while thoie of the

second class owe their origin to the decomposition of magnesian
chlorid or sulphate by solutions of alkaline bicarbonates. In both

cases, however, the bicarbonate cf magnesia, which the carbonated

waters generally coiilain, contributes a more or less important

])art to the generation of the magnesian sediments. The car-

bonated alkaline waters of deep-seated springs often contain, as is

well known, besides the bicarbonates of soda, lime and magnesia,

compounds of iron, manganese, and many of the rarer metals in

solution, and thus the metalliferous character of many of the

dolomites of the second class is explained. The simultaneous

occurrence of alkaline silicates in such mineral waters, would
give rise, as already pointed out, to the production of insoluble

silicates of magnesia, and thus the frequent association of such

silicates with dolomites and magnesian carbonates in the crystalline

schists is explained, as marking poitions of one continuous pro-

cess. The formation of these mineral waters depends upon the

decomposition of feldspathic rocks by subterranean or sub aerial

processes, which were doubtless more active in former ages than

in our own. The subsequent action upon magnesian waters of

these bicarbonated solutions, whether alkaline or not, is depen-

dent upon climatic conditions, since, in a region where the rain-

fall is abundant, such waters would find their way down the

river-courses to the open sea, where the excess of dissolved sul-

phate of lime would prevent the deposition of magnesian car-

bonate. It is in dry and desert regions, with limited lake-basins,

that we must seek for the production of magnesian carbonates,

and I have argued from these considerations that much of north-

eastern America, including the present basins of the Upper
Mississippi and .St. Lawrence, must, during long intervals, in the

palreozoic period, have had a climate of excessive dryness, and a

surface marked by shallow enclosed basins, as is shown by the

widely-spread magnesian limestones, and the existence of gypsum
and rock-salt at more than one geological horizon within that

area. * The occurrence of serpentine and diallage at Syracuse,

New York, offers a curious example of the local development of

crystalline magnesian silicates in Upper Silurian dolomitic strata

under conditions which are imperfectly known, and which, in the

present state of the locality, cannot be studied,+

Since the uncombinedand hydrated magnesia mono-carbonate

is at once decomposed by sulphate or chlorid of calcium, it fol-

lows that the whole of these lime-salts in a sea-basin must be

converted into carbonates before the production of carbonated

magnesian sediments can begin. The carbonate of lime formed

by ihe action of carbonates of magnesia and soda, remains at

first dissolved as bicarbonate, and is only separated in a solid

form, when, in excess, or when required for the needs of living

plants or animals, which are dependent for their supply of

calcareous matter, on the bicarbonate of lime produced, in part

by the process just described, aird in part by the action of car-

* Geology of South-western Ontario, Amer. Jour.Sci. 11. xlvi. 355.

t Geology'of the 3rd district of New York, loSllo, and Hunt onOphiolites,

Amer, Jour. Sci. 11. xxvi. 236.

bonic acid on insoluble lime-compounds of the earth's solid crust

So many limestones are made up of calcareous organic remains,

that a notion exists among many writers on geology that all lime-

stones are, in some way, of organic origin. At the bottom of

this lies the idea of an analogy between the chemical relations of
vegetable and animal life. As plants give rise to beds of coal,

so animals are supposed to produce limestones. In fact, how-
ever, the synthetic process by which the growing plant, from
the elements of water, carbonic acid and ammonia, generates

hydrocarbonaceous and azotised matters, has no analogy with the

assimilative process by which the growing animal appropriates

alike these organic matters and the carbonate and phosphate of

lime. Without the plant, the synthesis of the hydrocarbons
would not take place, while independently of the existence of

coral or moUusk, the carbonate of lime would still be generated

by chemical reactions, and would accumulate in the waters until,

these being saturated, its excess would be deposited as gypsum
or rock-salt are deposited. Hence, in such waters, where, from
any causes, life is excluded, accumulations of pure carbonate of

lime may be formed. In 1S61 I called attention to the white

marbles of Vermont, which occur intercalated among impure
and fossiliferous beds, as apparently examples of such a process.*

It is by a fallacy similar to that which prevails as to the

organic origin of limestones, that Daubeny and Murchison were
led to appeal to the absence of phosphates from certain old

strata as evidence of the absence of organic life at the time of

their accumulation, t Phosphates, like silica and iron-oxyd, were
doubtless constituents of the primitive earth's crust, and the pro-

duction of apatite crystals in granitic veins, or in crystalline

schists, is a process as independent of life as the formation of

crystals of quartz or of hematite. Growing plants, it is true,

take up from the soil or the waters dissolved phosphates, which
passed into the skeletons of animals, a process which has been
active from very remote periods. I showed in 1S54 that the

shells of Lingula and Orbicula, both those from the base of the

paljeozoic rocks and those of the present time have (like Conu-
laria and Serpulites) a chemical composition similar to the skele-

tons of vertebrate animals, t The relations of both carbonate

and phosphate of lime to organised beings are similar to those of

silica, which, like them, is held in watery solution, and by pro-

cesses independent of life is deposited both in amorphous and
crystalline forms, but in certain cases is appropriated by diatoms

and sponges, and made to assume organised shapes. In a word,

the assimilation of silica, like that of phosphate and carbonate

of lime, is a purely secondary and accidental process, and where

life is absent, all of these substances are deposited in mineral and

inorganic forms.

I have thus endeavoured to sketch, in a concise and rapid

manner, the history of the earlier rock-formations of eastern

North America, and of our progress in the knowledge of them
;

while I have, at the same time, dwelt upon some of the geognos-

tical and chemical questions which their study suggests. With
the record of the last thirty years before them, American geolo-

gists have cause for congratulation that their investigations have

been so fruitful in great results. They see, however, at the same
time, how much yet remains to be done in the study of the Appa-
lachians and of our north eastern coast, before the history of these

ancient rock-formations can be satisfactorily written. Meanwhile
our adventurous students are directing their labours to the vast

regions of western America, where the results which have already

been obtained are of profound interest. The progress of these

investigations will doubtless lead us to modify many of the views

now accepted in science, and cannot fail greatly to enlarge the

bound of geological knowledge.

THE SCOTTISH SCHOOL OF GEOLOGY \

II.

WHILE Hutton fortified his convictions by constant appeals

to the rocks themselves, his disciple Hall tested their truth

in the laboratory. It is the boast of Scotland to have led the

way in the application of chemical and physical experiment to

the elucidation of geological history. It was objected to Hut-

ton's theory, that if basalt and similar rocks had ever been in a

• Amer. Jour. Sci. II. xxxi. 402.

t Siluria, 4th ed. pp. 28 and 517.
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melted state, they would now have been seen in the condition of

glass or slag, and not with the granular or crystalline texture

which they actunlly possess. Hall demolished this objection by
melting basalt into a glass, and then by slow cooling reconvcrb

ing it iii'o a granular substance like the original rock. Ilutton

had maintained that under enormous pressure, such as he con-

ceived must e.xist under the ocean, or deep within the crust of

the earth, even limestone itself might be melted without losing

its carbonic acid. This was ridiculed by his opponents, on
wlioni he retorted that they "judged of the great 0]3erations of

the mineral kingdom from having kindled a fire and looked into

the bottom of a little crucible.'' Hall, however, to whom fire

and crucible were congenial implements, resolved to put
the q\iestion to the test of experiment, and though, out of

ileference to his master, he delayed his task until after the

death of the latter, he did at last succeed in converting lime-

stone, under various great pressures, into a kind of marble, and
even in reducing it to complete fusion, in which state it acted

powerfully on other rocks. He concluded his elaborate essay

on this subject with these words, " This single result affords, I

conceive, a strong presumption in favour of the solution which
Dr. Hutton has advanced of all the geological phenomena; for

the truth of the most doubtful principle which he has assumed
has thus been established by direct experiment."
Though they saw clearly the proofs which the rocks afford us

of former revolutions, neither Hutton nor his friends had any
conception of the existence of the great series of fossiliferous

formations which has since been unfolded by the labours of later

observers—that voluminous record in which the history of life

upon this planet has been preserved. They spoke of " Alpine
schistus," "primary " or " secondary " strata, as if the geological

past had consisted but of two great ages—the second replete

with traces of the destruction of the first. " The ruins of an
older world," said Hutton, "are visible in the present structure

of our planet." He knew nothing of the long, but then undis-

covered, succession of such "ruins," each marking a wide in-

terval of time. Nevertheless, for the establishment of the great

truths which Hutton laboured to confirm, such knowledge was
not necessary. On the other hand, it was most needful tliat the

significance of that discordance between the older and newer
strata which Hutton recognised should be persistently proclaimed.

And the Huttonians, in spite of their limited range of know-
ledge and opportunity, saw its value and held by it.

2. But it was not merely, or even chiefly, for their exposition

of the structure and history of the rocks under our feet that the

geologists of the Scottish School deserve to be held in lasting

remembrance. They could not, indeed, have advanced as far

as they did in expounding former and ancient conditions of the

planet, had they not, with singular clearness, perceived the order

and system of change which is in progress over the surface of the

globe at the present day. It was their teaching which first led

men to see the harmony and co-operation of the forces of nature

Avliich work within the earth, with those which are seen and felt

upon its surface. Hutton first caught the meaning of that con-

stant circulation of water which, by means of evaporation, winds,

clouds, rain, snow, brooks, and livers, is kept up between land

and sea. He saw that the surface of the dry land is everywhere

being wasted and worn away. The scaqied cliff, the rugged glen,

the lowland valley, are each undergoing this process of destruc-

tion ; wherever land rises above ocean, there, from mountain-

top to sea-shore, degradation is continually going on. Here and
there, indeed, the dibris of the hills may be spread out upon
the plains ; here and there, too, dark angular peaks and crags

rise as they rose centuries ago, and seem to defy the elements.

But these are only apparent and not r^-al exceptions to the uni-

versal law, that so long as a surface of land is exposed to the at-

mosphere it must suffer degradation and removal.

But Hutton saw, further, that this waste is not equally distri-

buted over the whole face of the dry land, that while, owing to

the greater or less resistance offered by different kinds of rocks,

the rate of decay must vary indefinitely, the amount of material

must necessarily be greatest where the surplus water flows off

towards the sea, that is, along the channels of the streams.

Water-courses, he argued, are precisely in the lines which water

would naturally follow in running down the slope of the land from

its water-shed to the sea, and which, when once selected by the

surplus drainage, would necessarily be continually widened and
deepened by the excavating power of the rivers. Hence he re-

garded the streams and rivers of a country as following the lines

which they had chiselled for themselves out of the solid land, and
hus he aitived at the deduction that valleys have been, inch by

inch and foot by foot, dug out of the solid framework of the land
by the same natural agents—rain, frost, springs, rivers—by which
they are still made wider and deeper. " The mountains," he
said, "have been formed by the hollowing out of the valleys,

and the valleys have been hollowed out by the attrition of
hard materials coming from the mountains." This is a doctrine

which is only now beginning to be adequately realised. Yet
to Hutton it was so obvious as to convince him, to use his

own memorable words, " that the great system upon the surface

of this earth is that of valleys and rivers, and that however this

system shall be interrupted and occasionally destroyed, it would
necessarily be again formed in time while the earth continued
above the level of the sea."

Although these views were 'again and again proclaimed by
Hutton in the pages of his treatise, and though Playfair, catching
up the spirit of his master, preached them with a force and elo-

quence which might almost have insured the triumph of any cause,

they met with but scant acceptance. The men were before their

time ; and thus, while the world gradually acknowledged the

teaching of the .Scottish school as to the past history of the rocks,

it lent an incredulous ear to tliat teaching when dealing with the

present surface of the earth. Even some of the Huttonians
tliemselves refused to follow their master when he sought to ex-

plain the existing inequalities of the land by the working of the

same quiet unobtrusive forces which are still plying their daily

tasks around us. But no incredulity or neglect can destroy the
innate vitality of truth. And so now, after the lapse of fully two
generations, the views of Hutton have in recent years been re-

vived, and have become the war-cry of a yearly increasing

crowd of earnest hard-working geologists.

While they insisted upon the manifest proofs of constant and
universal decay over the surface of the globe, the Scottish geolo-

gists no less strongly contended that the decay «'as a necessary

part of the present economy of Nature, that it had been in pro-

gress from the earliest periods in the history of the earth, and
that it was essential for the presence of organised beings upon the

planet. They pointed to the vegetable soil, derived from the

decomposition of the rocks which it covers, and necessary for the

support of vegetable life. They appealed to the vast quantity of

sedimentary rocks forming the visible part of the crust of the

earth, and bearing witness in every bed and layer to the degrada-

tion and removal of former continents. They showed that the

accumulated ddbris of the land, carried to sea, was there spread

out on the sea-floor to form new strata, which, in due time

hardened into solid rock, would hereafter be upheaved to form
the framework of new lands.

Such was the geology of the .Scottish School. It w'as based
not on mere speculation, but on facts drawn from mountain and
valley, hill and plain, and tested as far as was then possible by
the scrutiny of actual experiment. It strove, for the first time in

the history of science, to evolve a system out of the manifold
complications of nature, to harmonise what had seemed but the

wild random working of subterranean forces with the quiet

operations in progress upon the surface of the earth, to under-

stand what is the present system of the world, and through that

to peer into the history of the earlier conditions of the planet. It

taught that the earthquake and volcano were parts of the orderly

arrangement by which new continents were from time to time

raised up to supply the place of others which had been worn
away ; that the surface of the land required to decay to furnish

life to plants and animals ; that in the removal of the debris thus

produced mountains and valleys were carved out ; and that in the

depths of the ocean there were at the same time laid down the

materials for the formation of other lands, which in after ages

would be upheaved by underground forces, to be anew worn
away as before. The Scottish School proclaimed that in the in-

organic world there is ceaseless change, that this change is the

central idea of the system, and that in its constant progress lie

the conditions necessary for the continuance of our earth as a

habitable globe.

That Hutton and his followers should have seen only a part

of the truth, that they did not perceive the full scope which
their views would ultimately acquire, that they fell into errors,

and attached to some secondary parts of their system an im-

portance which we now see to have been misplaced, is only

what may be said of any body ot men who, at any time,

have led the way in a new development of human inquiry.

But, after all allowance is made for such shortcomings, we see

that their errors were for the most part on mere matters of

detail, and that' he fundamental principles which they laboured

to establish have become the very life and soul of modern geology
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I have spoken of this Scottish School as marking a ]3eriod of

activity which rose into brightness and then waned. It is only

too true, "that so far as the originality and influence of its culti-

vators go, Geology has never since held in Scotland the place

which it held here at the beginning of the century. Its decay is

perhaps to be ascribed chiefly, if not entirely, to the introduction

of the doctrines of Werner from Germany. The Huttonians had

dealt rather with general principles than with minute details
;

they were weak in accurate mineralogical knowledge—not that

they were ignorant of or in any degree despised such knowledge
;

bat it was not necessary for their object. When, however, the

system of Werner came to be taught within these walls by his

enthusiastic pupil Jameson, its precision and simplicity, and its

supposed capability of ready application in every country, joined

to the skill and zeal of its teacher, gave it an impulse which

lasted for years. I shall have occasion in a subsequent lecture

to speak of this system. It is ejiough for the present to describe

it as a crude and artificial attempt to explain the geological his-

tory of the globe from the rocks of a district in Saxony. It re-

quired mineralogical determination of rocks, and in so far it did

good service, but its theoretical teaching in matters of geology

cannot now be regarded without a smile. It maintained that the

globe was covered with certain universal formations, and that

these had been precipitated successively from solution in a pri-

meval ocean. Of upheaval and subsidence, earthquakes and
volcanos, and all the mechanism of internal heat, it could make
nothing, and ignored as much as it dared. Werner, the founder

of this system, had the faculty of attaching his students to him,

and of infusing into them no small share of his own zeal and
faith in his doctrines. His pupil Jameson had a similar aptitude.

Skilled in the mineralogy of his time, and full of desire to apply

the teachings of I'reyberg to the explication of Scottish geology

or geognosy, as he preferred to call it, he gathered round him a

band of active observers, who gleaned facts from all parts of

Scotland, and to wliom the first accurate descriptions of the

mineralogy of the counti-y are due. It is but fitting that a tri-

bute of gratitude should on the present occasion be offered to

the memory of Jameson for the lifedong devotion with which he

taught Natural History, and especially Mineralogy, in this Uni-

versity. His influence is to be judged not by what he wrote,

but by the effect of his example, and by the number of ardent

naturalists who came from his teaching. He founded a scientific

Society here, and called it Wernerian, after his chief—a Society

which under his guidance did excellent service to the cause of

science in Scotland. And yet in the course of my scientific

reading I have never met a sadder contrast than to turn from the

earlier volumes of the Royal Society of Edinburgh, containing

the classic essays of Ilutton, Hall, and Playfair—essays which

made an epoch in the liistory of Geology—to the pages of the

Wernerian memoirs, and find grave discussions about the universal

formations, tlie aqueous origin of basalt, and the chemical depo-

sition of such rocks as slate and conglomerate !

Between the followers of Ilutton and Werner there necessarily

arose a keen warfare. The one battalion of combatants was
styled by its opponents " Vulcanists " or " Plutonists," as if

they recognised only the power of internal fire, while the other

was in turn nicknamed " Neptunists," in token of their adherence

to water. The warfare lasted in a desultory way for many years,

and though the Wernerian school, having essentially no vitality,

eventually died out, and its leader Jameson publicly and frankly

recanted his errors, the early Huttonian magnates had one by
one departed and left no successors. The Huttonian school

triumphed indeed, but its triumph was seen rather in other

countries than in Scotland. Here the Wernerian school attracted

in great measure the younger men who gathered round Jameson,
and when its influence waned there were no great names on tlie

other side to rally the thinned and weakened ranks of Hut-
tonianism. Hence came a period of comparative quiescence,

which has lasted almost down to our own day. From time to time,

indeed, a geologist has arisen among us to show that the science

was not dead, and that the doctrines of Hutton had borne good
Iruit. But Geology has never since held such a prominent place

amongst us, nor have the writings of geologists in Scotland taken

the same position in the literature of the science. The great

name of Lyell, and others of lesser note, have earned elsewhere

their title to fame.

But there is one name which must be in our hearts and on our

lips to-day, that of Roderick Impey Murchison. To his muni-

ficence, and the liberality of the Crown, we owe the foundation

of this Chair of Geology, and to his warm friendship I am in-

debted for the position in which I stand before you. Of his

achievements in science, and of the influence of his work all over

the world, it is not necessary now to speak. But on Scottish

Geology no man has left his name more deeply engraven. It

was he who, along with Prof Sedgwick, first made known tlie

order of succession of the Old Red sandstone of the north of
.Scotland ; it was he who sketched for us the relations of the

great Silurian masses of the Southern uplands ; and it was he
who, by a series of admirable researches, brought order out of

the chaos of the so-called Primary rocks of the Highlands, and
placed tliese rocks in a parallel with the Silurian strata of other

countries. These labours will come again before us in detail,

and you will then l>etter understand their value, and the debt we
owe to the man who accomplished them.

Sir Roderick Murchison looked forward with interest to the

occasion which has called us together to-day. Only a few weeks
ago I talked with him regarding it, and his eye brightened as I

told him of the subject on which I proposed to speak to you. I

had hoped that he would have lived to see this day, and to hear

at least of the beginning of the work which he has inaugurated

for us in this University. But this was not to be. He has been
taken from us ripe in years, in work, and in honours, and he
leaves us the example of his unwearied industiy, his admirable
powers of observation, and his rare goodness of heart.

In the course of study now before us, we are to be engaged
in examining together the structure and history of the earth. We
shall trace the working of the various natural agents which are

no»v carrying on geological change, and by which the past changes
of the globe have been effected. In so doing we shall be brought
continually face to face with the history of life as recorded in

the rocks— for it is by that history mainly that the sequences of
geological time can be established. We shall thus have to

trespass a little on what is the proper domain of the professors

of botany and of natural history. But you will find that no hard
line can be drawn between the sciences. Each must needs over-

lap upon the other ; and indeed it is in this mutual interlacing

that one great element of the strength and interest of science

lies. I'rom Profs. Balfour and WyviUe Thomson you will learn

the structure and the relation borne to living plants and animals

by the fossils with which we shall have to deal as our geological

alpliabet. By Prof. Crum Brown you are taught the full meaning
and application of the chemical laws under which tlie minerals

and rocks, which we in this class must study, have been formed,
and of the processes concerned in those subsequent changes, both
of rocks and minerals, which are of such paramount importance
in Geology.
And now, in conclusion, permit me to give expression to the

feelings which must strongly possess the mind of one who is

called upon to fill the first Chair dedicated in Scotland to the

cultivation of Geology. When I look back to the times of that

illustrious group of men—Hutton, Hall, Playfair—who made
Edinburgh the special home of Geology ; of Boue and MaccuUoch,
who gave to .Scottish rocks and mountains an European celebrity

;

of Jameson and Edward Forbes, who did so much to stimulate

the study of Geology and Mineralogy in this University ; and to

the memory of Hugh iMiller and Charles Maclaren, who fostered

the love of the sciences throughout the community here, and to

whose kindly friendship and guidance, given to me in my boy-
hood, I would fain express my hearty gratitude—when I cast my
thoughts back upon these recollections, it would be affectation to

conceal the anxiety with which the prospect fills me. The
memory of these great names arises continually before me, bear-

ing with it a consciousness of the responsibility under which I

lie to labour earnestly not to be unworthy of the traditions of the

past. And, gentlemen, I feel deeply my responsibility to you
who are to enter with nie upon a yet untrodden jjath of the

Academic curriculum. It is only experience that will show us

how we shall best travel over the wide field before us. In the

meantime I must bespeak your kindly forbearance. While I

shall cheerfully teach you all I know, and confess what I do not
know, I would fain have you in the end to regard me rather in

the light of a fellow-student, searching with you after truth, than
of a teacher putting before you what is already known. We
have now an opportunity of combined and sedulous work which
has not hitherto been obtainable in .Scotland. We may not rival

a Hutton or a Hall ; but we may at least try to raise again the

standard of geological inquiry here. On every side of us are

incentives to study. Crag and hill rise around us, eacli eloquent

of ancient revolutions, and each a silent witness of the revolution

in progress now. At our very gates tower on one side the pic-

turesque memorials of long silent volcanoes, with their crumbling

lavas and ashes. On the other lie the buried vegetation of an
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ancient land, and the corals and shells of a former ocean. Every-
where the scarred and wasted rocks tell of the degradation of the
solid land, and show us how the waste goes on. Let us then
cany into our task some share of the enthusiasm which these
daily exemplars called forth in earlier days. Let us turn from
the lessons of the lecture room to the lessons of the crags and
ravines, appealing constantly to Nature for the explanation and
verification of what is taught. And thus, whatsoever may be
your career in future, you will in the meantime cultiv.ate habits
of observation and communion with the free fresh world around
jou—habits which will give a zest to every jouniey, which will

enable you to add to the sura of human knowledge, and which
will assuredly make you wiser and better men.

SOCIETIES AND ACADEMIES
London

Zoological Society, November 7.—Prof. Newton, F. R.S.,
vice-president, in the chair. The secretary read a report on the

additions that had been made to the society's menageiie during
the months of June, July, August, and September 1871, amongst
which were specimens of the Tamandua Ant-eater

(
Tainanjna

tclmdaiiyla), I3aird's Tapir {Tapirus Imirdi), and several other

animals of special interest.—A communication was read from
Mr. Gerard Krefft, Curator of the Australian Museum, Sydney,
N. S. W., containing notes on a rare Ziphioid Whale, which had
been stranded near Sydney, and which appeared to be referable

to Ziphiiis layardi.—Mr. Gould exhibited and characterised a
small but lovely Fruit Pigeon from the Fiji Islands, which he
proposed to name Ckrysana x'ictor.—Mr. Sclater called attention

to the supposed existence of an undescribed animal, of about the

size of a Dingo, in the Rockingham Bay district of Queensland,
and read a letter addressed to liim by Mr. Brinsley G. Sheridan,

containing particulars on this subject.—Dr. John Anderson, of

Calcutta, communicated a description of a short tailed Macaque
from Upper Burmah, supposed to be new, which he proposed
to call Macaciis bnuutcns.—A communication was read from the

Viscount Walden on a new and interesting Falconine Bird, of

the genus Polikkrax, recently obtained by Major Lloyd, in the

vicinity of Tongoo, Upper Burmah, and proposed to be called

Polihicyax insignis.—Mr. W. H. Flower, F.R.S., reada memoir
on the recent Ziphioid Whales, among which he proposed to

recognise the following generic types :

—

Hyp^roodon, Ziphius,

Mcsoplodoii, and Bcrardiiis. This was followed by a description

of the skeleton of Bcrardins arnoiixii, founded on a specimen
lately transmitted to the Museum of the Royal College of

Surgeons from New Zealand by Dr. J. Haast, F. R.S.—Mr.
Herbert Taylor Usher read some notes on the habits of the

Horned Viper (
Vipfi-a nasiioriiis), as observed by him in the

vicinity of Cape Coast Castle, Western Africa.—Prof. Newton
read a notice of a remarkable peculiarity which he had recently

discovered in an Australian duck. Anas punctata, viz., that in

this species the osseous development of the lower trachea was
common to both sexes.—A paper by Dr. J. C. Cox, of Sydney,
was read, describing a new Volute and twelve new species of

Land Shells from Australia and the Solomon Islands.—A com-
munication was read from Surgeon Francis Day, Inspector-

General of Fisheries of British India, containing some remarks on
the identification of certain species of Indian Fishes.—Mr. P. L.

Sclater, F .R. S. , read some notes on Pelicans, being supplementary
to a previous paper on the same subject read at a meeting of the

society in May, 186S.—A communication was read from Mr.

J. Brazier, of Sydney, containing descriptions of eight new
Australian Land Shells.—Prof Newton communicated a paper
by Dr. J. Murie, containing supplementary notes concerning the

powder-down patches of Rhinochctusjubatns.

Anthropological Institute, November 6.— Sir 'John Lub-
bock, Bart, F.R. S., president, in the chair. Mr. M. Allport,

F.R.S., waselected acorrespondingmemberfor Tasmania.— Mr. J.
W. Flower, F. G. .S., treasurer, read a paper " On the relative ages

of the Flint and Stone Implement Periods in England." In
this paper, which was illustrated by the exhibition of a series of

various kinds of flint implements, the author proposed to show,
tliat having regard to recent discoveries, the arrangement hitherto

adopted regarding the Prehistoric Stone period in England as

divisible into the Palaeolithic and Neolithic was altogether inade-

quate, and that as well on Geological as on Palaeontological

grounds the drift period was separable by a vast interval from
that of the bone Caves, as the cave period was separable from

the Tumulus or Barrow period. The author adduced various
reasons for believing that the implements were made and tha
drift gravel was thrown down long before this island was severed
from the Continent, and that thus before that event both coun-
tries were inhabited. Pie also contended, on this and other
grounds founded upon recent discoveries, that the implements
could not have been tr.ansported (if transported at all by lluviatile

action) to the places in which they are found by any rivers

flowing in the same channels and draining the same areas as now ;

and he also expressed doubts whether the gravels were transported
by river action, and also whether the makers of the implements
were contemporary with the Mammalia with whose remains they
were associated ; the gravel and the fossils having been evidently
carried from considerable distances, whereas the implements
were made on the spot from stones taken from the gi-avel. Mr.
Flower then pointed out that the works of art found in the
caves, as well as the animal remains, differed in many important
particulars from those found in the drift, and that those of the
Tumulus period differed entirely from those in the caves ; that in

truth the cave fauna had then quite disappeared, and had been
succeeded by one entirely different, including most of our domestic
animals, and that for effecting such a change an interval of long
duration must be allowed. He also pointed out that the use of
bronze was common to both what were known as the Pala;olithic

and Neolithic periods, and could not be regarded therefore as it

usually has been, as distinct from and posterior to both ; and, in

conclusion, he suggested that the drift period might properly be
termed Palaeolithic, that of the caves as Archaic, that of the

Tumuli as Prehistoric, whilst that of the polished stones might
still be known as Neolithic.

Geologists' Association, November 3.^The Rev. Thomas
Wiltshire, M.A., F.G.S., president, in the chair. "On the

old Land Surfaces of the Globe," by Prof. Morris, F.G.S.
The indications of land surfaces to be found in Palajozoic,

Mesozoic, and Cainozoic strata were recapitulated. Con-
glomerates and ripple marks, as well as the great thickness of

the oldest sedimentary rocks, the result of denudation, clearly

show the existence of land during Cambrian and Silurian times.

Though there are indications of vegetable life in Cambrian rocks,

the earliest remains of vegetable organisms allied to our present

land plants occur in the uppermost Silurian Strata, or passage
beds. The Old Red sandstone of Scotland affords evidence of

fresh-water origin, and consequently of lakes and land. But in

carboniferous rocks we have in the vast accumulations ofvegetable

remains forming the gi'eat coal beds of the world, perhaps the

most striking and conclusive proof of land and terrestrial con-

ditions to be found in the geologic record. After noticing the

indications of land in the Permian rocks, the Mesozoic reptilia

and mammalia, as well as the many other evidences of land sur-

faces to be met with in the Secondary rocks, were dwelt upon ;

and a similar review of Cainozoic, or Tertiary, terrestrial indi-

cations was followed by an exposition of the upward and onward
proga'ess of life, culminating in the present conditions of the globe
with a flora and a fauna admirably adapted to the wants of the

latest addition to the marvels of the universe, man, whose duty it

is, and whose pleasure it ought to be, to study those successive

changes, thegrand result of which he now enjoys.—A note '
' On re-

cent exposure of the Glacial Drift at Finchley " was read by Mr.
H. Walker. This was a brief notice, and intended as an intro-

duction of the subject, which will be more fully elucidated in a
paper by the same author to be read at the next meeting of the

association.

Society of Biblical Archaeology, November 7.—Dr.

S. Birch, president, in the chair. Dr. Richard Cull, F. S.A.
reada paper contributed by Mr. Henry Fox Talbot, F. R. S.,

"On the Kehgious Beliefs of tlie Assyrians." — Mr. R.

Hamilton Lang, H. B. M. Consul at Cyprus, read a paper

"On the Discovery of some Cypriote Inscriptions." After

stating that the credit was due to Due de Luynes of

having proved the existence of a Cypriote alphabet, he
enumerated the various inscriptions which he had himself dis-

covered, and drew especial attention to one, a bi-lingual inscrip-

tion in Phccnician and Cypriote, which he first discovered during

the excavation of a temple at Idalion. The alphabet, which had

been compiled by the Due de Luynes, consisted of 80 letters, but

Mr. Lang felt justified in reducing that number to 51, and ex-

hibited an alphabet which he believed to contain all the Cypriote

characters of which we are at present certain. In proceeding

he dwelt at some length upon an apparent resemblance between



56 NA rURE \Nov. 1 6, 187

1

the Cypriote and Lycian alphabets, and stated that they were
both derived from the same source, the Lycians having however
engrafted upon the ancient forms a great many Grecian Letters,

while in Cyprus the character was preserved in its original fulness

and power. Mr. Daniel Sharpe had endeavoured to prove that

the Lycian alphabet was of Indo-Germanic origin, and so also

might be the Cyprian. Mr. Lang alluded to the attempt which
had been made both by l)e Luynes and von Riith to read the

Cypriote writing, especially as regarded a word A\hich both

gentlemen agreed in rendering "Salamis," and which they con-

sidered to be the key to the Cypriote characters. Mr. Lang, on
the contrary, gave his reasons for dissenting from this reading

upon the testimony of coins, and showed wliy he thought that

the word should be read as "King." The evidence of the

bi-lingual inscription before referred to was dwelt upon in con-

firmation of this reading. A resemblance was further pointed

out between the word translated "king" by Mr. Sharpe in

Lycian, and that proposed to be read in the same way in Cypriote,

and a reading was suggested for the whole of the first line in the

Cypriote part of the bi-lingual inscription. Many other points of

interest connected with this alphabet were also detailed, and Mr.
Lang concluded by observing that in it " we have a child long

lost both to the sight and knowledge of the world, and he felt

convinced that more extended research would prove that the

pedigree of the foundling was of more than usual philological

interest and importance."— Mr. G. .Smith then read a paper " On
the Decipherment of the Cypriote Inscriptions," in which, after

alluding to the antiquities discovered by General Cesnola and
Mr. Lang, particularly the bi-lingual inscription already mentioned,

he went on to detail the discovery of the values of eighteen

Cypriote signs from that inscription alone. He further related

the discovery of the sounds of twenty other signs by comparison
of various texts, together with the reading of the names " Ida-

lium Citium Evagoras," anil many others. His conclusions

were that the Cypriote language belonged to the Aryan group,
and was written with about fifty-four syllabic signs. Diagrams show-
ing case endings of nouns, proper names, and part of the bi-lingual

inscription, illustrated the paper. A collection of electrotypes of

the Cypriate coins referred to in the foregoing papers was ex-

hibited by Mr, Ready of the British Museum.

Paris

Academy of Sciences, November 6.—A memoir was read

by M. A. Mannheim on the properties relating to the infinitely

small displacements of a body wlien these displacements ate only
defined by four conditions, and one by M. ^Iaurice Levy on the

integration of equations with partial differences relating to the
internal movements of ductile solid liodics, when these move-
ments take place in parallel planes.—M. I'hillips also communi-
cated a memoir containing a summary of observations made
during the last seven years at the Observatory of Neuchatel upon
chronometers furnished with spirals with theoretical final curves.

—M. P. A. Favre presented a continuation of his thermic inves-

tigations upon electrolysis. This paper contains chiefly the

results of experiments upon various acids.—General Morin com-
municated a paper by M. H. Tresca on the effects of torsion pro-
longed beyond the limits of elasticity.— M. Le ^'errier communi-
cated a note on the observation of the flight of meteors of the 12th,

13th, and 14th of this month at the stations of the French Scientific

Association.—M. E. Peligot presented a further memoir on the dis-

tribution of potass and soda in plants, upon which MM. Dumas and
Chevreul made some remarks.—M. L Pierre presented someobser-
vaiions on the solubility of chloride of silver, with reference to the
noieonthis subject recently communicatedby M. Stas.—M. Peligot

communicated a note by ^L J. Bonis on the determination of
hydrochloric add in cases of poisoning, in which he recommends
the hea'ing of the filtered liquids in contact with a plate of gold
af er the addition of a few fragments of chlorate of potass. The
dissolution of the gold indicates the presence of hydrochloric
acid, and it is determined by means of protochloride of tin.—RL
Berthelot presented a note on the formation of precipitates, in

which he commenced the discussion of the phenomena connected
therewith, and noticed especially the heat evolved or absorbed
during the formation of a solid compound, and the dehydratation
of precipitated compounds.—A note by JL F. Cayrol on the
Lover Cretaceous formation of Corbieres was presented by M.
Milne-Edwards. The author compared this formation with that

of the Clape, formerly described by him, and stated that it con-
sisted in ascending order of a marly clay containing 0> bilcliiut,

a thick limestone with Rcquunia Lonsdalii, and a second Orbilo-

lina-ions, the latter overlain by the Gault.—A note by M. Guido

Susain was also read on an improved method of managing the

egg-laying of the silkworm moth.—The tables of meteorological

observations made at Paris in October was communicated to the

Academy.
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SCIENCE FOR WOMEN

IN the present condition of the two questions of Science

Teaching and of the Higher Education of Women, it

may be worth while to regard them for a moment from

that point of view in which they coalesce, to inquire, in

other words, what is being done for the scientific instruc-

tion of women. We do not propose now to argue the

question whether it is desirable that women should learn

science—that we take to be already decided ; but rather to

speak of the extent to which, at the present time, pro-

vision is being made for carrying out this object. The
attention of the public was called to the subject a fort-

night ago by the publication of the report of the Syndi-

cate appointed by the University of Cambridge for the

examination of women abo\e eighteen years of age in

July last. The following are the portions of this report

which refer to the various subjects coming within our

scope :

—

" The answers in the present year in Mathematics show
a marked improvement upon those in 1870. The Euclid

was decidedly well done, one candidate answering every

question except one rider. The conic sections were tried

by only two, and without any great success, nothing being

attempted in analytical geometry. The algebra was
creditably done, but I observe, as I did last year, that

while the candidates are fairly skilled in the management
of symbols, they seem to have little idea of a logical

proof. I should recommend, in this subject, a much more
careful study of proofs of rules. The trigonometry,

making allowance for the greater intrinsic difficulty of

the subject, was better done than the algebra. Statics,

astronomy, and dynamics were taken by very few candi-

dates, one of whom, however, showed a knowledge of

these subjects small in amount, but thoroughly sound as

far as it went. It may be worth while to remark that one
candidate, who took in Euclid and algebra only, was the

best in each of these subjects.

"In Botany and Zoology the examiner states that the

number of candidates was so small as to give little scope

for a report. The exammation was satisfactory, as far as

was possible under the circumstances. One of the candi-

dates passed with distinction. In Geology and Physical

Geography the examiner reports as follows :

—
' No one

has done well. The answers are in most cases shallow

and full of bad blunders. The examinees seem not to

have sufficient acquaintance with the simple laws of

physics to make much progress ; for instance, it was plain

that some did not understand the ordinary laws of evapo-

ration and condensation of vapour, and it seems to me
impossible to understand the causes of clouds and rain-

fall without such preliminary knowledge. There seemed
no better foundation laid in geology. More than one con-

founded Plutonic with Laurentian rocks. No one showed
a tolerable acquaintance with the outlines of systematic

geology, or any knowledge at all of Pateontology.' "

The report, though in some respects not unsatisfactory,

shows how very much still remains to be done before even

a fair start can be said to be made in a general training

of our women in the elements of Natural and Phy-

sical Science. It is therefore with great pleasure that

we welcome the attempts, unconnected and imperfect

though some of them may be, which are now being made
to remedy this defect.

VOL. V.

To place the matter on its right footing, it is essentia

that the work should be undertaken by the very best

teachers we have at our command ; and in London at

least this is being done in a manner that must in time

bring forth good fruit. The classes for women conducted
last season at South Kensington by Professors Huxley,
Guthrie, and Oliver were attended by large and highly

appreciative audiences ; and the programme for the present

season, already announced by Professors Duncan,
Guthrie, and Huxley, is no less attractive. The Ladies'

Educational Association of London has wisely confined its

teaching to that of the professors of University College,

thus affording a guarantee that the instruction shall be of

a first-class kind ; and now that the whole scientific staff

of the College has placed its services at the disposal

of the Association, and the Council has given permission

for the lectures to be delivered within its walls, with full

use of its philosophical apparatus, a scientific training is

for the first time offered to ladies on a par with that ob-

tained by its male students. We learn that the classes

named in the programme have all been started, and with

a fair number of entries. That there is great room for

instruction of this kind is shown also by the eagerness

with which women take advantage of the opportunity of

attending mixed classes wherever they are conducted by
men of high repute. We need only refer to the success

which has attended Prof. Huxley's lectures at the London
Institution in Finsbury Circus, especially as regards the

position taken by girls at the examinations in previous

years, and to the crowded audiences, consisting at least

half of ladies, who are now attending his course on Ele-

mentary Physiology.

In the provinces the same work is going on, thouo-h

hardly with the same degree of organisation. The
professors of the University of Cambridge in particular

have shown a praiseworthy zeal in the cause, and have
offered their time and their services for a more general

system of instruction than could be comprised within the

lectures which have been given during the last two years

at Cambridge itself. We referred last week to the attempt
now being made at the College for Women at Hitchin

—

to be removed, whenever sufficient funds can be obtained,

to Cambridge— to inaugurate systematic instruction in

Chemistry as an introduction to the other sciences, an
attempt to which we heartily wish the success it deserves.

When the College for Physical Science was founded at

Newcastle, the Council took into consideration a request

from a number of ladies of the neighbourhood that women
should be admitted to its classes, and decided to make no
restriction as to sex in the admission of students or in the

rules to which they should be subject. Greatly, however,
to the disappointment of the Professors themselves, after

all this preparation, when the time came not a single lady

presented herself as a pupil. We cannot but think that

the ladies of Newcastle were ill-advised in urging the

subject upon the Council when there was no actual demand
among them for the instruction itself, and thereby giving

occasion for unjust reflections on the genuineness of the

desire among women for instruction in science.

We wish we could refer with the same satisfaction to

the present position of the question in Scotland. The
ladies of Edinburgh have shown their high appreciation

of the opportunity that has been offered them by several
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of the Professors of the University for the highest intel-

lectual training, and the Ladies' Educational Association

of the Scottish capital has been among the most success-

ful in the kingdom. Emboldened probably by the favour

with which the cause of female education was received in

Edinburgh, several ladies applied to the University for in-

struction in a purely medical course of studies; and, the

required permission having been obtained, pursued with

credit and success the earlier portion of their studies.

When they had advanced thus far, however, an unexpected

obstacle arose, and the highest governing body of the

University, the Senate, stepped in and barred all further

progress. The mode, indeed, in which the authorities of

the University have played fast and loose with the ques-

tion of the medical education of women redounds little to

their credit. It remains to be seen whether the Council

will consent, at the bidding of the Senate, to rescind the

regulations which they themselves freely passed in 1869,

with the sanction of the Senate, viz. :

—

" Women shall be admitted to the study of medicine
in the University. The instruction of women for the

profession of medicine shall be conducted in separate

classes, confined entirely to women. The professors of

the Faculty of Medicine shall, for this purpose, be per-

mitted to have separate classes for women. All women
attending such classes shall be subject to all the regula-

tions now or at any future time in force in the University

as to the matriculation of students, their attendance on
classes, examination, or otherwise."

Any proposal for mixed classes of both sexes in purely

medical subjects excites so great a repugnance both among
the teachers and students of medicine that it would be

extremely unwise to press it ; but it will be observed that

no such question has been raised here, and no such re-

quest has ever been made by the lady medical students

The best of the medical as well as the general press of

London has been almost unanimous in pointing out the

undignified position in which the Senate now stands ; and

it is earnestly to be hoped that wiser counsels will pre-

vail, and that the University will in future pursue a course

which will give greater satisfaction to all its best friends.

We noticed with pleasure the large and comprehensive

views expressed by Lord Lyttelton when presiding last

week over a meeting of the National Union for Improving

the Education of Women of all Classes. Lord Lyttelton's

position as Chairman of the Endowed Schools' Commis-
sion rendered peculiarly important the opinion he ex-

pressed as to the misappropriation of the enormous

educational endowments of the country to the benefit of

male students only.

The extreme importance to all women, as great if not

greater than to men, of an acquaintance with the elements

of human physiology and of the laws which govern the

body in health and sickness, was admirably set forth in

an introductory lecture by Prof. Bennett to his ladies'

class at Edinburgh, a portion of which will be found in

our present number. The advantage which the com-
munity, no less than individuals, will gain when some
knowledge of Natural and Physical Science is spread

throughout our female population, is so obvious that we
have no fear but that the movement now happily inaugu-

rated will spread and prosper in spite of temporary checks

and disappointments.

ALLEN'S MAMMALS OF FLORIDA

On the Mammals and Winter Birds of East Florida :

with an Examination of Certain Assumed Specific

Characters in Bird Fauna: of Eastern North America.

By J. A. Allen, Cambridge, U.S.A. 1S71.

THIS essay forms a portion of the second volume of

the " Bulletin of the Museum of Comparative Zoology

at Har\'ard College, Cambridge, Mass.," in which work

Prof. Agassiz and his disciples are giving to the world the

results arrived at from the study of the rich collections

accumulated during the past few years under their charge.

Its author is almost new to the particular branch of

zoology which he now enters upon, and puts forward his

views in a very decided and uncompromising manner. Yet

he has obviously taken great pains in the investigations

which have conduced to his results, and has, it must be

allowed, to a certain extent, proved his point, although,

as is usual with most reformers, he has in some cases

pushed his theories too far.

Mr. Allen's paper embraces, as he tells us in his Intro-

duction, " five more or less distinct parts." The first con-

tains remarks on the topography, climate, and fauna of

Florida, based principally upon observations made during

a three months' expedition to that country in the winter of

1868-9. The second portion contains an annotated list of

the Mammals of Eastern Florida. In this list some

unusual identifications are made

—

e.g., the Common
American Fox {Cantsfnlvus, auct.) is identified wit 1 iiiis

viilpes of Europe, and the American Black Bear {Ursns

americanus) is considered inseparable from Ursns arctos.

In Part III. we have the reasons which have led the

author to adopt these and similar views as to certain

species in the class of birds hitherto considered to be

distinct put forward at considerable length. The exami-

nation of the e.\tensive series of the common North Ameri-

can Birds in the Museum of Comparative Zoology " has

disclosed a hitherto unsuspected range of purely individual

differentiation in every species thus far studied. . . .

Local or geographical variations have been likewise care-

fully considered, with results that were a short time since

unsuspected. . . . These several lines of investigation

have shown that in many instances what have been re-

garded as reliable characteristics of species have in not a

few cases little or no value, thit the importance of many
diagnostic features has been too highly estimated, and

that consequently a careful revision of our published

fauna; will be necessary for the elimination of the merely

nominal species." To all this every true naturalist will

give his cordial assent. We are all for reform and revision,

when founded on sufficient evidence. But on turning to

Part IV. of our author's work, it would appear that some

of his identifications have been based on mere conjecture

without any evidence at all. For example : Qiiiscalns

brachypterus of Porto Rica and Q. crassirostris of Jamaica

are placed as synonyms of O.purpnreits. Yet it does

not appear, or at all events is not stated, that the author

has ever examined authentic specimens of the two former

species. Again, Chordeiles texercis is united to C.

popetiie without any further remark than that " this

widely distributed species presents the usual variations in

size and colour." Such and similar errors will, we fear,

tend to discredit the identifications which Mr. Allen has



Nov. I87IJ NATURE 59

discreetly made between certain supposed species, of

which he has examined a large series of specimens in

a most exhaustive and painstaking manner.

In Part V. of his memoir Mr. Allen treats of the

geographical distribution of the birds of North America,
" with special reference to the number and circumscription

of the ornithological faunas." In this essay, which well

merits perusal, although it is evident that the author has

never made himself acquainted with some of the most

certainly ascertained facts of the general distribution of

bird-life,* a new and arbitrary division of the world's

surface into eight "realms " is proposed.

The division of North America, however, into its con-

stituent sub fauna: is fully discussed and well worked out.

An appendix to the volume contains a list of authorities

to be consulted on the geographical distribution of North

American birds, which will be useful, although by no

means well arranged. Mr. Allen's knowledge of the

geography of Central America seems, moreover, to be

somevvhat imperfect, as Mr. Salvin's articles on the birds of

Veragua are placed under " Guatemala," and papers

relating to British Honduras [i.e., Belize), the Republic of

Honduras, and Nicaragua, are all confounded under one

head. P. L. S.

OUR BOOK SHELF

Sir Isaac Newton's Principia. Reprinted for Sir W.
Thomson, LL.D., and Hugh Blackburn, M.A. (Glas-

gow : Maclehose.)

Finding that all editions of the Principia are out of print,

the Glasgow Professors of Natural Philosophy and of

Mathematics have issued a careful reprint of the last

(third) edition as finally revised by Newton himself; at-

tending, of course, to the Corrigenda, but wisely abstain-

ing from the insertion of either note or comment. We
have had far too much of such things. Thmk only of the

painfully elaborate notes of poor Bishop Horsley, which
deface an otherwise splendid edition, and of the truly

amazing comments made by Lord Brougham in his "Ana-
lytical Views !" True, these are coarse attempts at paint-

ing, or rather at "whitewashing," while the Glasgow
professors are quite able to " gild." But even gilding

would have had a smack of profanation about it, and we
are delighted to have Newton left to speak for himself in

the old, imperishable, words whose full meaning is only

now gradually dawning on the world. So far as we have
compared it with other copies, this edition seems to be

better than any of its predecessors ; the printing and
paper are excellent, and the cuts especially are greatly

improved. There is, however, one remark which is (orcibly

thrust upon us by this performance. How eccentric and
inscrutable are mathematicians ! Comets are nothing to

them ; and the greater they are, the less do they seem
subject to any law of what would be called common sense

by mere average humanity. One man of exceptional

genius is found wasting day after day in neatly rounding

off a sonnet ; anon he calculates, to fifty places more than

can ever be required, the root of some transcendental

equation. Others occasionally burst from their seclusion

and rush wildly into gymnastic feats, high-jinks, and what
not ; but in cold blood to determme to verify, letter by
letter, a reprint of a somewhat bulky Latin book seems a
species of self-torture, of which nothing we ever before

heard concerning our northern friends, could have led us

* E.g. The "Neotropical Region" of Sclater, i.e.. South and Central

America, is divided between two "realms," an " American Tropical " and
a " South -American Temperate," than which nothing can be more unnatural,

and North America is parcelled out into " three realms !"
^ ._^

to imagine them capable. They have gone through it,

however; and, having done it well, deserve our hearty
thanks.

Description of an Electrical Telegraph. By Sir Francis
Ronalds, F.R.S. (London : Williams and Norgate

)

Sir Francis Ronalds has done well in republishing this
portion of his work, which was first printed in 1823. The
hope which he expresses in the preface to this reprint that
his name "may remain connected with an invention
which has conferred incalculable benefits on mankind,"
is quite justified by the experiments which he made and
published many years before the final success of tele-
graphy. Sir Francis, before 1823, sent intelligible mes-
sages through more than eight miles of wire insulated
and suspended in the air. His elementary signal was
the divergence of the pith balls of a Canton's electro-
meter produced by the communication of a statical

charge to the wire. He used synchronous rotation of
lettered dials at each end of the line, and charged the
wire at the sending-end whenever the letter to be indi-
cated passed an opening provided in a cover ; the elec-

trometer at the far end then diverged, and thus informed
the receiver of the message which letter was designated by
the sender. The dials never stopped, and any slight

want of synchronism was corrected by moving the cover.
Hughes' printing instrument is the fully developed form of
this rudimentary instrument. A gas pistol was used to draw
attention, just as now a bell is rung. The primary idea
of reverse currents is to be found where Sir Francis sug-
gests that the wire when charged with positive electricity

should discharge not to earth but into a battery nega-
tively charged. Equally interesting is the discussion on
what we now call lateral induction, then known as com-
pensation. The author clearly saw that in the under-
ground wires which he suggests as substitutes for aerial

lines, this induction would be or might be a cause of re-

tardation. His own words must here be quoted :

—" That
objection which has seemed to most of those with whom
I have conversed on the subject the least obvious, ap-
pears to me the most important, therefore I begin with
it, viz., the probability that the electrical compensation,
which would take place in a wire enclosed in glass tubes
of many miles in length (the wire acting, as it were, like

the interior coating of a battery) iniglit amount to the
retention of a charge, or, at least, might destroy the sud-
denness of a discharge, or, in other words, it might
arrive at such a degree as to retain the charge with more
or less force, even although the wire were brought into
contact with the earth." This passage, written in 1823, is

very remarkable, and would alone entitle the author to

be mentioned in any history of underground or submarine
telegraphs. Testing-boxes were invented by Sir Francis,
and a code is suggested by him. If these things had
been mere suggestions they would have been remarkable,
but accompanied by practical experiments proving that
the scheme could be carried out, they ought to connect
his name permanently with the history of the Electric
Telegraph. F. J.

LETTERS TO THE EDITOR
\^Tlie Editor does not Iiold himself responsiblefor opinions expressed

by Ids correspondents. No notice is taien of anonymous
communications. ]

Oceanic Circulation

On returning from my second Mediterranean cruise, I find

that Mr. CroU has published in the Phdosophical Magazine his

promised demonstration of the theoretical impossibility of the
production of under-currents by giavitation, according to the doc-
trine which I have advocated with reference to

—

1. The Gibraltar Current.

2. The Baltic and Black Sea Currents.

3. The General Oceanic Circulation.

At the same time I find awaiting me a very important treatise
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on the Physics of the Baltic (
'

' Untersuchungen iiber Physikalische

Verhaltnisse des Westlichen Theiles der Ostsee") by Dr. H. A.

Meyer, of Kiel, containing the results of a continuous series of

mo-it careful and systematic observations on the temperature,

specific gravity, and movement of the difterent strata of its water,

dating back to the spring of 1S6S. Wuh this work I received a

letter from its author, of which the following extracts will, I think,

be interesting to your readers :

—

" I have followed with special attention the splendid results of

your different voyages, and hope that the experience which I

have gathered on a more confined area may yet offer something

which you may deem worth your attention. The favourable op-

portunity which I enjoyed fur continuing regular observations at

a spot where the wa'ers of the North Sea mingle with those of

the Baltic, enabled me to collect matters which cannot be brought

together on sea-voyages only ; and I should be much pleased to

see similar work undertaken at Gibraltar and Constantinople.

If among your large circle of acquaintance you might know of

gentlemen who may be interested in this cause, I should be

happy to send them my book.

"I regularly read Nature, and am much surprised to find

that your views on Ocean-currents should not be universally ac-

cepted. How one can suppose that such a vast force which

constantly acts in one diiection should remain without any in-

fluence whatever, is perfectly incomprehensible to me !

" Most probably the cold under-current coming from the pole

will be—wherever it is not very confined—very slow ; but I

doubt not that, should you consider it of sufficient importance,

you will succeed in proving that the current, when confined, is

pretty fast, that is to say, fast enough to be measured by the in-

strument which you used in the Straits of Gibraltar.

" With a similar appliance, which I have used for years, and

which you will find figured m my work, I have lately been able

to trace the heavier under-current in the Baltic to a much greater

distance. On board one of the despatch boats of the German
Navy, accompanied by some friends, I have this summer made
several trips through the Cattegat and Skager Rack, and into

the eastern parts of the Baltic ; and my views have been every-

where confirmed."

I have further to state that my prediction that a similar under-

current of dense water must pass through the Dardanelles and
the Bo.sphorns from the /Egean into the Black Sea, which, it has

been alleged by Captain Spratt, is disproved by experiments

made by him several years ago, is regarded by three of the ablest

of our Hydrographers to be conclusively proved by those very

experiments when rightly interpreted. This I shall shortly

demonstrate in an appendix to the forthcoming Report of my
recent cruise.

The case between Mr. CroU and myself, therefore, stands

thus :

—

1. I have experimentally proved the existence of an oulwanl

under-current in the Straits of Gibraltar, and have adopted the

gravitation theory of Captain Maury as affording an adequate

account of it.

2. I have shown that this gravitation theory is applicable,

viutatis mutandis, to the converse cases of the Baltic and Black

Sea iincarJ under-currents, the existence of which has been ex-

perimentally demonstrated.

I have further shown that it is applicable to that general Oceanic

Circulation, the evidence of which appears to me to be afforded

by the aggregate of observations that indicate the prevalence of

a temperature not far above 32° on the deep ocean-bottom, even

under the equator, and by the intermediate soundings which

indicate the existence of two distinct strata, separated by a

"stratum of intermixture," in parts of the deep ocean which the

Gulf Stream assuredly does not reach.

These views have been accepted by Physicists of the highest

eminence ; but, as Mr. CroU affirms, without due consideration

of their theoretical difficulties. I venture to suggest, however,

that it is not beyond the range of possibility that Mr. CroU's data

may be erroneous ; and I do so with the more confidence,

because I have been assured by first-rate Mathematicians that the

science of Hydro-dynamics has not yet attained a development

which would justify the assertion, that (to use Dr. Meyer's words)
" a vast force constantly acting in one direction remains wuhout
any influence whatever."

It happens that I very early became impressed with the power
of very small differences in Temperature to produce currents in

liquids, by tlie following remarkable fact, which has never (so

far as I am aware) been published. More than thirty years ago

Mr. West of Bristol (where I then resided) built an observatory

on Clifton Down, the principal instrument of which was intended

to be a refracting telescope of large aperture, the object-glass of

which was to be made on the plan of Mr. Peter Barlow ; the

double concave of fiint being replaced by sulphuret of carbon,

or some other liquid of great dispersive power. The object-

glass was constructed with the greatest care, Mr. Barlow kindly

assisting in the computation of the requisite curves ; but when tried

it was found to be practically useless, in consequence of the

movement produced in the liquid by the very minute differences

of temperature occasioned by air-currents striking the surface of

the outer lens.

I would also direct the attention of your readers to the

very interesting paper by Prof. Karl Mobius, the coadjutor

of Dr. Meyer, " On the Source of the Nourishment of the

Animals of the Deep Seas," of which a translation will be found

in the "Annals of Natural History" tor September. Care-

ful and prolonged observation of the movements of organic par-

ticles in aquaria satisfied him that very .shght changes of tem-

perature have a very important effect in prolucing changes in the

stratification, so to speak, of the water ; in one instance, he says,

" a downward current, which readily carried organic bodies along

with it, was produced when the difference between the superficial

and bottom temperatures had scarcely attained half a degree of

Reaumur (i°'i Fahr.)."

Such being the facts of the case, and Mr. CroU having offered

no explanation of them, whilst demonstrating to his own satis-

faction that the explanation I advocate is untenable, I do not feel

called upon to discuss the subject further. There can be no

reasonable doubt that, within the next few years, a great mass of

additional data will be collected, which will afford adequate

materials for the construction of a definite Physical Theory, by

Mathematicians fully competent to the task. At present I do

not pretend to have done more than offer a hypothesis which

accords with the facts at present known, and with what Sir John
Herschel called the " common sense of the matter."

Nov. 14 William B. Carpenter

The Solar Parallax

If Mr. Proctor had printed in full my memoranda on the

errors and imperfections of his history of the solar paraUax, or if

he had said nothing about it, I should have said nothing more in

defence of my review. But, in Nature of September 28, he

gives so inadequate an account of my notes, hiding the point of

the most remarUab'e of his inaccuracies, and ignoring the imper-

fections entirely, that I am compelled in self-defence to explain.

In describing the various discussions of the Transit of Venus
which preceded that of Mr. Stone, he says (p. 61) :

" Newcomb,
of America, was more successful. He deduced the value 8"

'87

by a method altogether more satisfactory than Powalky's. But

still the agreement between the difterent observations was not so

satisfactory as could be wished, nor had Newcomb adopted any

fixed rule for interpreting the obsei-vations of internal contact,

which, as I have said, are affected by the peculiar distortion 01

Venus's disc at that moment."
To express my appreciation of this compliment it is only neces-

sary to say that I have no recollection of having discussed the

past transits of Venus at all, beyond correcting what I supposed

to be an oversight in Mr. Stone's paper, and I am still utterly at

a loss to know on what ground the compliment is based. In his

letter he tries to throw the responsibility upon an anonymous
correspondent of the Astronomical Register, which I regret to

say does not circulate here, but he does not quote anything to

justify a single statement in the preceding paragraph. The
correspondent says nothing about S' '87, which, it will be noted,

is Mr. Petrie's pyramid value, nor about my treatment of con-

tacts, so far as quoted by Mr. Proctor, so that I am as much in

the dark as ever.

We have all heard suspicions that critics sometimes review

books without reading them, but this is the first time I remember
to have seen so circumstantial a description of a work which
never existed, save in the writer's imagination. I really cannot

help viewing it as something "remarkable" when coming from

a writer of Mr. Proctor's accuracy and erudition, and must beg

pardon if I measure his writings by too higi a standard.

The imperfections consist briefly in the regularity with which

the more recent and complete researches on the solar paraUax are

ignored, incorrectly given, or placed in the back-ground of older

and less complete ones. If any one wants to satisfy himself of

this, he lias only to look at the papers and discussions which

have appeared in the Comptcs Rendus, the Monthly Notices, and
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theGerman " VierteljahrsschriftdesAstronomischenGesellschaft"
within the past four or five years, and see that only a single one
of them all is expressly mentioned, and to note the values of the
parallax adopted in the astronomical ephtmerides of France,
Spain, Portugal, and Germany, and see that not one of them can
be traced in Mr. Proctor's history. If as he once said, he had
not room to describe the recent researches, I should have sup-
posed he would have condensed or omitted the older ones, which
these recent ones have superseded, instead of doing the contrary.

The importance of this matter arises from the fact that these
discussions and researches put a different face on a number of
questions connected with the determination of the solar parallax
from that given by Mr. Proctor, and I do not think the latter can
successfully argue that the astronomical world of today is nearly
a'l wrong in the views to which it has been led by five years of
discussion, experiment, and research.

On Nos. 3, 4, and 7, of Mr. Proctor's defence, it is only need-
ful to remark (i) that X did not write No. 3 till I had verified

Foucault's result by a careful calculation not made on my thumb-
nail

; (2) that Mr. Proctor leaves it to be logically inferred that

the discussion alluded to in No. 4 was an unpublished one ; (3)
that, having disclaimed my interpretation of No. 7, his book
gives no explanation of the reason why Mr, Stone's parallax was
so much greater than those of Encke and Ferrer. It is only
necessary to refer to the paper of the latter in vol. v. of the
Memoirs of the Royal Astronomical Societv at pages 254 and
264 lo find a very full discussion of the apparent, and the so-

called true contacts.

No. d involves one of the most important questions connected
with the determination of the solar parallax from transits of Venus,
.and I am sorry to see [hat Mr. Proctorsimply evadesihe issue, as
the misinterpretation to which he refers consists in supposing
him less erroneous than he really is. Let one make a drawing
representing the limbs of Venus and the sun in mathematical
contact. Un each side of ihe point of tangency there will be an
exceedingly thin thread of light, v.anisliing at that point. How
much of this thread will be visible by an ordinary telescope?
We must remember that the sun is viewed through a dark glas?,

which reduces its light to that of an ordinarily illuminated object.

The narrowest visible line so illuminated subtends an angle of
about 20". With a power of 120 this would correspond to a
breadth of one-sixth of a second. But it is well known that at-

mospheric tremors, and, with most old instruments, imperfect
corrections of the object-glass, prevent our seeing an object at

all approaching the minimum visible, and that the s; me cause
prevents the increase of magnifying power from giving a corre-

sponding increase of seeing power. It is probable that the
thickness of the least visible thread may have varied with the

telescope, the observer, the dark glass, and the atmo.s-phere, from
one or two tenths of a second to one or even two seconds. Let
us take the more favourable cases in which a thread of o'''2 is

visible. A simple calculation will show that there is a space of
3" '4 on each side of the point of tangency, in which the thread

will be thinner than this, and therefore invisible, and that the

visible cusps will be about 7" apart. How different this 7'' from
Mr. Proctor's invisibly thin ligament ! This explains the observa-
tions of Wolf and Andre, who found that the black drop when
seen at all continued after internal contact at ingress and pre-

ceded it at egress.

In answer to Mr. Proctor's letter of October 5, I beg leave to

reply, if the " fringe " is something actually produced by the

telescope or the atmosphere, it is simply bad definition. If it is

not so produced, it is an optical illusion, of which the laws are
obscure, and the very e.vistence problemaiical under the circum-

stances in question. See, for instance, the celebrated paper
of Prof Baden Powell on Irradiation. Mr. Proctor's intimation

that the great mass of astronomers who have observed transits

of Mercury within the past forty years, among whom are included
Bessel, Airy, and the Sttuves, were careless and inferior ob-
servers, because they did not see an optical illusion according to
his view of it, is as good a rcductio ad absurduin of his theory
as I could ask for. It is comforting to know that one of his care-

less observers can be turned into a careful and attentive one by
giving him a te'escope with plenty of irradiating power.
To prevent misapprehension, allow me to say that the theory

set forth in my letter of September 28 is in no way my own, but
was promulgated by Bessel nearly forty years ago, and has, I

believe, been since universally received on the continent of

Europe. , Simon Newcomb
Washington, Oct. 23

The Aurora of Nov. gth and loth

I WITNESSED on the night of Nov. 9, at about 7.30 p.m., an
aurora which, for symmetry of form and other features, was very
remarkable ; and unless, as is very likely, some more able ob-
server has already sent you a description of it, you may like to
put my account on record.

In the magnetic north horizon was the usual segment of
auroral light, very brilliant, and stretching considerably to the
east and west, its altitude being 20° or more. High above this,

and extending in a complete arch from the east to the west
horizon, was a remarkable and well-defined band of still brighter
light, about 7° in breadth, and passing about 30° from the zenith.

Filling the space between these two arcs of light was what I

can call nothing else than a dark shadow, which had somewhat
of a mysterious appearance ; for, though decidedly darker to the
eye than other parts of the heavens, it did not in the le.ast ob-
scure even small stars, nor do I think this darkness was the
effect of contrast. In this dark space faint auroral streamers
occasionally shot up to the upper arch, but did not pa^s it.

This shadow was what the French observers speak of as the
nuie.

The light of the upper arched band was silvery, and increased
much in intensity towards the horizon both east and west ; the
points of greatest intensiiy being about 5° above the horizon, as
would be expected in the direction in which the arch appeared
most foreshortened.

While watching this phenomenon I was impressed by the con-
viction that, to an observer in space, the north magnetic pole of
our planet would have presented the appearance of being sur-
mounted by a symmetrical cap of light, streaked by one or more
bands, and terminated at its greatest distance from the pole by a
well-defined brilliant margin.

In the hope that an observer in some other locality might have
made similar observations, I was preparing to measure the dis-

tance of the upper arch of light from the zenith, as well as the
positions in azimuth of the points where it toitched the horizon,
when the whole phenomenon was obscured by dense clouds.

Stretton Rectory, Hereford, Nov. 15 H. C. Key

The following brief extract from our observatory note book
may be interesting :

—

"Nov. 10.—For about 20° on each side of north, at 9.30

—

9,40 P.M., brilliant iva'-is of light followed one another rapidly,

from two to four in a second, moving upwards, following the
direction of the streamers, fading away at about 40° from the
horizon. Three or four waves could be seen at once, measuring
about 5° to S° by estimation, from crest to crest. . . ."

I heard some of the boys remark " How close it must be ; it

looks like puffs of steam from behind those houses."
Rugby

J. M. W.

As none of your correspondents who described the brilliant

aurora; of Nov. 9th and loth last week, speak of their being
seen earlier than from 7 to 10 P.M., it may be interesting to note
that in the Midland Counties the latter was visible at a consider-
ably earlier period of the evening. On the evening of the loth

I was walking from Reading in Berkshire to Caversham in Ox-
fordshire, from 5.45 to 6.5 P.M. During the whole of that time I

had before me the steady zi'hitc light of the coming aurora, extend-
ing perhaps 25° to 30° in width, and 20' in height, its centre being
immediately beneath Polaris. The appearance was exactly that

of the departing twilight in a clear winter sky, for which, in-

deed, but for its position and the time of the evening, it would
have been mistaken. As 1 noticed the light immediately on
leaving the railway station above the lights of the town, I have
little doubt that it had been visible since sunset. I had no oppor-
tunity of watching its progress after 6.5 p.m. ; up to that time

there were no coloured streamers, nothing but the white light I

have described.

Alfred W. Bennett

The Ghost of Flamstead

I OUGHT earUer to have thanked this venerated shade for a
communication which will enable me to correct (at some future

time) an omission in my treatise on the Sun. Let me hasten to
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assure him (or it), however, that the omission has been in no way
connected with those "queer notions of honour, and justice, and

fairness," which he conceives to be rife in our times. Why should

I seek to wrong the honoured dead ? And who would gain in

this case by the injustice ? The present Astronomer Royal ?

Surely no. To add this small matter to his real claims to our

esteem would be
To Gild refined gold, to paint the lily,

And throw a perfume on ihe violet.

Neither, I am sure, has any other writer who has overlooked

Flamstead's claims, desired to do him injustice. On this point I

would merely remark, " Rest, rest, perturbed spirit."

But now "we'll shift our ground," by the Ghost's good leave.

Our visitor from Valhalla remarks that "a stir was lately

made about what was represented as a new method of investi-

gating the motion of the solar system in space, and instead of a

new there was brought forward an old acquaintance (known to

Science since the times of our grandfathers)." Here the spirit

of Flam'tead refers obviously to the Astronomer Royal's method.

I am sure that Prof. Airy would desire greatly that if his method

be indeed so ancient, the fact should be made widely known.

I myself am particularly anxious to be set right on this point,

about which I am at this veiy time writing. For though I care

more about explaining this and the other methods than about

their history, yet it is desirable to be accurate even in historical

details.

If I may say so without offence, I would remark that a ghost

was not needed— certainly not the ghost of the first Astronomer

Royal—to teach astronomers that the opposition of Mars in 1S77

will be exceptionally important. At page 25 of my " Sun " I have

already pointed this out, and I dare say others have done likewise.

I hope the "great injustice" to which our ghostly corre-

spondent refers as endured by him in life, does not relate to his

difficulties with Newton, for at the present time the opinion of

Brewster on this point is in vogue— not Daily's ; and the warmest

a dmirers of Flamstead are those who least desire to moot the

subject. R. A. Proctor
Brighton, Nov. 4

Creators of Science

Permit me to do my little towards clearing up a most unfortu-

nate confusion of thought respecting the intellectual ranks ofmathe-

maticians and metaphysicians, which is, in my experience, widely

prevalent. We may safely divide the mathematicians into three

orders :—(i) Inventors, (2) Experts, (3) Readers or Students, so

as to discriminate from one another those who create systems,

those who manipulate with them, as "ministers and interpreters

of nature"—just as easily and familiarly as Professor Tait(c^.)

employs and applies the theory of Quaternions—and those who
have merely studied into an understanding of an author or subject.

It was an expedient of the late Sir William Stirling Hamilton to

confound all these orders, and from the heterogeneous lump to

extract—if not extort—testimonies to the worthlessness of mathe-

matics as a mental discipline, without the least discrimination of

their sources.

On the other hand, the metaphysicians cannot be trichotomised
;

for, even in the present advanced state of metaphysics, there is

no class of philosophers corresponding to the mathematical ex-

perts, the reason of which explains why examiners in mental science

do not set problems. There are, in fact, only two classes of meta-

physicians : I., Creators ; II., Students, more or less thoroughly

ver>ea in the systems of the leaders, and more or less accepting

or rejecting, with more or less reason, those creations. Accord-

ingly, when on May 17, 1869 (I tJiink that was the date), Pro-

fessor Tait, at a meeting of the Royal Society of Edinburgh,

challenged the metaphysical world to produce a metaphysician

who w.is also a mjthematician, he not being able at the moment
to call to mind a single instance, he was to be understood as

asking for a person of the order i, who was also in the class I.

Professor Calderwood's reply, then, was not wholly unexcep-

tionable, for of the three names he adduced, viz., Descartes,

Leibnitz, and Hegel, the last was that of a reader of mathematics,

and not of a iriathematical inventor. The challenger might have
spared the respondent the trouble of reply, had he known what
De Morgan wTote in Notes and Queries, 2iid S. vi. 293-4, where
are distinguished five mathematical inventors, z^/aciU' priucipt's

:

viz., Archimedes, Gahleo, Descartes, Leibnitz, and Newton ; and
in which Aristotle, Plato, and D'Alembert are allowed a very

high rank in mathematics. Had the inventor of Quaternions

been then dead, I have little doubt that De Morgan would have

added to the five the name of Sir William Rowan Hamilton, who,
besides being a maihetmtical inventor of the very first rank, was
also a diligent and accomplished student of Plato, Kant, Reid,

and the other Hamilton, and a writer on Logic ; /.(., as good as

D'Ali-mbert as a philosopher, and perhaps better than he as a

mathematician. Now, it is not a little curious and very instruc-

tive to observe that, pace Platonu, the two who were creators of

strictly defined metaphysical svstems, viz., Descartes and Leibnitz,

are the only two among the five metaphysicians adduced by De
Morgan who belong to the highest rank as mathematical

inventors.

It is quite incredible that a man of Professor Tait's learning

(I say here nothing of his judgment) should not have been aware

of the identity of Descartes (the poor dreamer I) and Carter, the

founder of the Cartesian Geometry ; still more so that he should

not have known that the immortal analyst, the co-inventor of

the Differential Calcidus, was the most eiriinent metaphysician

native to Germany before Kant. It was, then, not "ignorance,"

but " ignoration," on the part of the Scotch mathematician, that

was involved in his challenge ; and that challenge was doubtless

intended as mere badinage, at the expense of a science which he

had taken no pains to understand.

Be that as it may, I trust I am not singular in adjudging (as

De Morgan did) these two grand intellectual pursuits to be worthy

of being cultivated together, and to be able to give material aid

to each other. For rrryself, I cannot but look upon any man as

the enemy of intellectual progress, who delights in setting the

one class of investigators .against the other, and endeavours to

prolong the controversy which has raged between them since the
" Principia " was promulgated.

Highgate, Nov. 8 C. M. Ingleby

Descartes' "Animated Machines"

As you open your valuable coluirins to philosophieal discus-

sions, nray I request you to publish the following remarks on a
passa^,ein Mr. Lewe^'spopular "History of Philosophy" (Vol.ii.p.

i4Sof the new edition), where he confesses himself pirzzled, along

with other critics, to account for Descartes' theory that animals were
orAy animated machines. "I am not prepared," he says, "with
a satisfactory explanation." I cannot but tliink that a careful

peruialof the " Discourse on Method" (Part 5, snli.Jin.) and of

the treatise on les Passions de I'dme, makes Descartes' reasons

perfectly clear. In the first place, the use of the word machine
has misled most of his critics, and if the story of Malebranche and
his dog be true, even this great disciple had grievously mistaken
the principles of his master. For in the last-named treatise Des-
cartes endeavours to show that such feelings as joy, grief, fear, &c.,
though in us accompanied by really mental acts (pensees), are
produced by physical causes, and produce physical effects apart
from the mind. Descartes worrld therefore never have detried 10

brutes .any of the bodily sensibilities which we possess ; and says
expressly that he calts them machines in a special sense—ma-
chines made by the Deity, and therefore infinitely more subtle

and ]ierfect than any which we can construct. He says that we
could not ourselves be ranked higher in the scale of beings did
we not possess the gift of iam^iia^e, the phenomena of which can
only be accounted for by an internal principle different in kind
from those which appear to guide the lower animals, though
there are also those passions in us which we have in common
with them.

But to come to the psychological reasons for the theory. His-
torians of philosophy before the iSih century should be par-

ticularly alive to theological ido/a, even in sceptical writers ; much
more so in good Catholics like Descartes. Just as Berkeley put
forward prominently the theological advantages of his Idealism,

so Descartes indicates plainly in his "Discourse on Method"
{he. cit.) that these were the chief reasons of his theory. "Next
to the error of those who deny the Deity, whicli I have already
refuted, there is none more apt to seduce feeble minds fi-otn the

path o/virtne than to imagine that the soul of beasts is the same
as ours.'' But the locnsclassicns has, I think, escaped Mr Lewi.*^,

and will be found in a letter to a Lord (supposed to be the Duke
of Newcastle), the 54th of the 1st volume in the original quarto
editioir. Descartes there specially ans^vers objections made to him
on this point, and in the way above indicated ; adding however
the following passage :

" Yet it may be said that although the
beasts perform no action which convinces us that they think, never-
thrless, as the organs of their bodies do not differ much from 01 rs,

it may be conjectured that some sort of thought is joined to these

organs, such as we experience in ourselves, but much less perfect ;
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to ivhich Ihave no r/ply to make, except that if they thought as we do,
they must have ait immortal soul as we have, which is not likely,
as we should apply the argument to all animals, such as spongesi
oysters," &c. I am sure these ideas are not unfrequently repeated
in his correspondence, as for example, in one of his replies to
Morus(vol. i. No. 67 of the 4to edition, in Cousin's Edition, x.

p. 204 ct set/.). He there even talks of two souls, an ame corpo-
relle which is the cause of passions and affections, and an incor-
poreal principle of thought, which he elsewhere says was infused
by the Deity into man at the first moment of his existence. He
also observes, I tliink logically enough, that as no boundary line
can be drawn elsewhere, we have no choice between conceding a
soul to oysters or refusing it to all animals save man. I am not
however concerned to defend the validity of his reasons, but rather
to contribute this information as an historical point of interest.

Trin. Coll., Dublin, Nov. 11
J. P. Mahaffy

Plane-Direction

I THINK " plane-direction " is the best of the competing
names. The planes of cleavage in a crystal are the "plane*
directions" in which it is most easily split. They cannot
be called either "aspects" or "positions." The opposite
faces of a cube certainly cannot be said to have the same
"aspect."

If a rigid body receives a movement of translation, it retains
something unchanged. What is this something to be called ?
It might be called "lie" or "set," but both names are equi-
vocal. Two equal and similar figures possessing this something
in common might be very well described as " similarly laid,"
"similarly set," or "similarly placed." We may say that they
have " similar positions," but we can scarcely say that they have
"the same position ;" for change of position is commooly held to
include movements of translation as well as of rotation, and a
point is usually defined as having position but not magnitude. I
think it is worth while to consider whether "position" cannot
be restricted to the more limited sense, "place " being employed
in the wider sense.

I wonder that no one has yet raised a murmur against the
proposition itself, which your correspondents are so anxious to
render literally into English. It appears to me that the plain
English form in which Mr. Wilson first stated it is clearer and
more precise than the German abridgement. In the strictest
sense of "determine," one "Richtung" determines one " Stel-
lung" and one "Stellung" determines one "Richtung," inas-
much as to one plane-direction there corresponds one normal
direction.

In a special sense it is true that two " Richtungs " determine
a third (tjerpendicular to them both), and that two " Stellungs "

determine a third (also perpendicular to both)
; just as two points

may be said to determine one plane (bisecting their joining line
at right angles). In all these instances the fact is that not one
only but many are "determined," but all except one come
out in pairs or multiples of two. It is this one, which has no
fellow, that is in a special sense "determined."

I think it is paradoxical and misleading to state, without quali-
fying words, that two linean directions determine one plane-
direction ; inasmuch as two linean directions really serve to define
as many different pairs or multiple pairs of plane-directions as
we please, and if we are permitted to distmguish the two linean
directions by dtfferent names, tluee plane directions can be sepa-
rately defined by them without any ambiguity. Similar remarks,
of course, apply to the other half of the proposition.

J. D. Everett
Rushmere, Malone Road, Belfast, Nov. 1

1

" Wormell's Mechanics "

Will you do me the favour of inserting a brief reply to the
few remarks made concerning the above text-book in last week's
Nature?

I. On page 8 of the book occurs an explanation of what is

usually termed the transmissibility of force, and a statement of the
axiomatic principle that we may imagine a force to be applied at
any pomt in the line of its direction, pm'uled this point be
rigidly connected with the first point of application. On page
14 a deduction from this principle is made and employed to prove

the rule for finding the directions of the resultant of two forces
acting on a point. The reviewer says that this deduction, "if
true, would assert that the attraction of the sun and the earth upon
the moon might be transferred to any heavenly body in space
which happened to be in the line of direction of tlie resultant of
the forces." If the restriction laid down with emphasis in the
book, and printed in italics as quoted above, be not ignored, this
is a legitimate inference, and if the point to which the forces are
transferred parallel to themselves be rigidly connected with the
moon, any conclusion having reference to the magnitude or
direction of the resultant action on the moon derived as a con-
sequence of the imaginary transposition of the pomt of applica-
tion of the forces will be correct.

2. In finding the direction of the resultant of two parallel
forces, the same transposition of the point of application is
employed, and, of course, it is understood with the same proviso.
This proof your reviewer qualifies as "meaningless," whereas I
feel sure that, taken in connection with the original axiom and
the deduction above referred to, it would be accepted by any
mathematician as both intelligible and correct.

3. The next statement is that the definition of a rigid body is
given as a property of forces. This is not so, but the whole
theory of statics, when developed independently of dynamics,
rests on the properties of a force and the properties of a rifid
body jointly.

'^

4. The reviewer next dwells upon a curious error which un-
fortunately escaped my notice until it was pointed out but a short
time ago by a schoolboy, and which forms one of three corrections
on a slip of errata. Any student would, however, have been
able to make the correction for himself by the help of the pre-
ceding pages and the applications to the following exercises, a
circumstance which I think an unprejudiced critic should not have
overlooked.

5. Your reviewer next remarks that a student who tries an
experiment with a block and tackle would naturally be sur-
prised at finding that the result of experiment does not agree
with that of the theory, and adds, "nor can we find a single
word in the book whicli would enlighten his difficidty. " The
reviewer cannot have read section 71.

6. The subjects mcludedin the book are such as comprise the
course described in the curriculum and examination papers of the
University of London, and if occasionally the discussion of un-
practical arrangements of mechanical powers is required, I am
not answerable. Indeed, I hope to see the day when a reform of
this part of the curriculum will necessitate my rewriting the work
on an entirely different plan, namely, one according to which
kinematics forms the first part, kinetics the second, and statics
the third, the propositions of the third part being special cases
of those of the second. But that at present it answers the pur-
pose for which it is intended, is proved by the fact that all the
questions set this year can be answered from it.

So far as most of the facts and illustrations are concerned, "I
am but a gatherer and disposer of other men's stuff, " and a writer
of an elementary text-book to suit the requirements of a particu-
lar examination could not easily be more.
The tone of depreciation with which the \vTiter of the article

has been pleased to refer to the work, so directly opposed to a
previous notice of the same book in the same journal, seemed
to me to call for some reply, and I should wish to describe more
fully the objects I have aimed at in compiling the work, but that
I know I have already taken up enough of your valuable space.

Richard Wormell

ONE OF THE GREATEST DIFFICULTIES OF
THE DARWINIAN THEORY

CIR JOHN LUBBOCK has done good service to
"^ science in directing attention to the metamorphoses
of insects, by admitting freely the great difficulty in con-
ceiving " by what natural process an insect with a suctorial
mouth, like that of a gnat or butterfly, could be developed
from a powerful mandibulate type like the Orthoptera, or
even from that of the Neuroptera " (Nature for Nov.
9, page 28). Such " difficulties " have struck many from
the first, and it is in no small degree encouraging to those
who love the hberty of science, to find that the time is ap-
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preaching when difficulties may be brought under con-

sideration and discussion.

"There are," Sir John Lubbock remarks, "peculiar

difficulties in those cases in which, as among the Lepidop-

ttra, the same species is mandibulate as a larva, and suc-

torial as an imago." The power of mastication during

the first period of life being an advantage, on account of

a certain kind of food being abundant, and that of suction

duringthe second, when another kind of food prevailed, or

vice tv;-j(?, is suggested as a possible txplanation of the

origin of species which are mandibulate during one period

of life and not during another. In such cases it is said we
have " two forces acting successively on each individual,

and tending to modify the organisation of the mouth in

different directions." It is suggested that the change from

one cordition to the other would take place " contempo-

raneously " with a change of tkin. Then it is urged that

even when there is no change of form, the softness of the

organs precludes the insect from feeding for a time, and
when any considerable change was involved, " this period

of fasting, it is remarked, would be prolonged, and would

lead to the existence of a third condition, that of pupa, in-

termediate between the other two."

Theie is much that is assumed in this reasoning ; but I

shall now venture to call the attention of naturalists to one

point only, namely, the analogy between the period of

fasting caused by the temporary softness of the organs

while the caterpillar changes its skin, and the more pro-

longed fasting period when the organs undergo that more
considerable (!) modification involvedinthechangefromthe
mandibulate to the suctorial type of mouth. The change

from a small mandibular apparatus to a larger one seems

to be compared with the change from a mandibular to a

suctorial apparatus—the change of skin of the caterpillar

with the change of skin when the caterpillar becomes the

pupa, and the latter the imago—the temporary softness

which prevails when the little mandibles grow into bigger

mandibles, with the temporary softness which prevails

while the mandibles become convened (!) into the suctorial

mouth. But these changes are surely of diffeient orders,

and the operations of a different nature. The mandibles

do not change. The one type of mouth does not pass

through gradations of any kind into the other kind of

mouth. But one abruptly ceases, its work having been

discharged, while the other is developed anew. As com-

pared with the change of skin of the caterpillar, the change

of skin from chrysalis to butterfly is indeed a " consider-

able chain^e." It w-ould require an amazing intelligence

to premise from the study of a caterpillar that from it,

after certain changes of skin and periods of rest, would

emanate a butterfly.

It is very well to suggest that " in reality the neces-

sity for rest is much more intimately connected with

the change in ihe constitution of the mouth"; but

what, I would ask, is the evidence of the connection

implied ? Between the change from the small man-
dibles to the large, and the change from the latter to

the suctorial apparatus, there can be no comparison—no
analogy, for the suctorial mouth is developed anew during

the pupa state, and its formation is not commenced until

all traces of the mandibles are gone. Nay, every tissue

of the caterpiUar disappears before the development of

the new tissues of the imago is commenced. The muscu-
lar and nervous systems of the latter are as different from

those of the former as are the digestive apparatus, the oral

mechanism, and the external covering. These organs do
not change fiom one into the other ; but one, having per-

formed its work, dies, and is removed entirely. Not a

vestige of it remains. Its place is occupied by formless

living matter, like that of which the embryo in its early

stages of development is composed ; and from this form-
less matter are developed all the new organs so marvel-

lously unlike those that preceded them ; and others

unrepresented at all in the larval stage, make their

appearance. To explain, according to Mr. Darwin's

theory, the " period of change and quiescence " inter-

mediate between the caterpillar and imago states of

existence, is likely to remain for some time a very

difficult task. If the difficulty cannot be resolved until

the period of quiescence during which the imago is

formed, is proved to be analogous to the periods of quies-

cence during the change of skin of the larva, the life

history of a butterfly will remain for a long time a puzzle

to Mr. Darwin and those who believe in the universal ap-

plication of his views. Lionel S. Beale

ON THE RECURRENCE OF GLACIAL PHE-
NOMENA DURING GREAT CONTINENTAL
EPOCHS

IN the August number of the Geological Society of

London I published two papers " On the Physical

Relations of the New Red Marl, Rha?tic Beds, and

Lower Lias," and " On the Red Rocks of England of

.

older date than the Trias." In the latter I attempted to

prove that for the north of Europe and some other parts

of the world, a great Continental epoch prevailed between

the. close of the upper Silurian times and the end of the

Trias or commencement of the deposition of the Rhastic

beds; in other words, that the Old Red sandstone. Carbo-

niferous strata, Permian beds, and New Red series were

chiefly formed under terrestrial conditions, all, with the

exception of the Carboniferous series, in great lakes and

inland seas, salt or fresh.

The Permian strata, in particular, appear to have been

deposited under conditions to which the salt lakes in the

great area of inland drainage of Central Asia afford the

nearest modern parallel.

While brooding over the whole of this subject for several

years past, I have often been led to consider its bearing

on those recurrent phenomena of glacial epochs which

now begin to be received by many geologists.

The phenomena of moraine-matter, scratched stones,

and erratic boulders, whether deposited on land by the

agency of glaciers, or in the sea and lakes by help of

floating ice, are evidently intimately connected with the

contemporary occurrence of large areas of land, much of

which may, or probably must, have been mountainous.

The late Mr. Cumming, in his History of the Isle of

Man, " hints at the glacial origin of certain Old Red conglo-

merates in that island, conceiving that the bony external

skeletons of some of the fish of the period may have been

provided to enable them to battle with floating ice. In

lectures and in print I have frequently stated my belief

that the brecciated subangular conglomerates and boulder

beds of the Old Red sandstone of Scotland and the north

of England are of glacial origin, so distinct, indeed, that

when these masses and our recent boulder clay come
together, there is often actual difficulty in drawing a line

of demarcation between them. I frequently felt this diffi-

culty )ears ago, when, commencing the Geological Survey

of Scotland, I mapped the strata in the country south of

Dunbar, and the same difficulty was occasionally felt by

others in the valley of the Lune, near Kirkby Lonsdale.

If, as I believe, the Old Red sandstone was deposited

in inland Continental waters, the Grampians, as a moun-
tain tract, bordered these waters, and they must have been

much higher then than now ; not only because of the

probably greater elevation of the whole continent, but also

because tlie Grampians formed land during the whole of

the Upper Silurian epoch, and suftered great waste by

denudation, then and ever since. The glaciers of these

mountains marked an episode in Old Red sandstone

times, and yielded much of the material of the boulder

beds of the Old Red sandstone.

In these regions and in North America, the Carboniferous
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strata were evidently fomaed under the influence of " a
warm, equable and moist climate," and I know of no
glacial phenomena in connection with this epoch

But respeciing Permian times I attempted in 1855 to
prove the existence of ice-borne lioulder beds during part
of ihat epoch, and by degrees this opinion has been more
or less adopted. These boulder beds were derived by
glacial transport from the mountains of Wales, which then,
also, were necessarily much higher than now. As the Old
Red boulder beds were formed during a glacial episode or
episodes of parts of that epoch, so the Permian boulders
mark another glacial episode occupying part of Permian
time, just as our last great glacial epoch formed an episode
in those late Tertiary times ofwhich the present time forms
a part. At the time of the publication of this paper, I

conceived the Permian boulders to have been deposited
in the sea by the agency of icebergs, but 1 now consider
them to have been deposited in inland lakes.

This, if true, formed a second glacial epoch, of unknown
intensity, during the long continental period that lay
between the close of Upper Silurian and the beginning
of Liassic times.

During the Triassic period there is no certain sign of
glacial phenomena in the British area.

I have elsewhere attempted to show that at the present
day there is an intimate connection between past glacial
phenomena and the occurrence of lakes, large and small,
many of which are true rock-bound basins.

1 further believe that this cause would be found to
characterise ancient Continental recurrent glacial epochs
through all past time, if perfect data were accessible, or
had been preserved from destruction by denudation and
disturbance of strata. In the Pateozoic cases mendoned
above, there is, in my opinion, an evident connection of
some kind between inland lakes and glacial action, and in
stating this it must be borne in mind that 1 do not con-
sider the Old Red and Permian strata of Britain to have
been deposited solely in two lake basins during two
epochs, but in various basins during each of two special
eras of geological time. For example, the Magnesian
Limestone beds of Yorkshire and Northumberland were
formed in a hollow quite distinct from the great conglome-
rates (locally called " brockram ") and sandstones of the
Vale of Eden. Prof. Harkncss in 1856* showed that in

the South of Scotland Permian beds, partly formed of
brecciated conglomerates, lie in rocky hollows entirely
surrounded by lips of Silurian and Carboniferous strata, in

fact, in rock basins ; and he attributed this singular cir-

cumstance to a sinking in of the Silurian strata in each
case underneath the Permian rocks.

Ever since the publication of my paper, in 1862, on the
Glacial origin of certain lakes in rock basins, I have
suspected that these Permian rock basins may also have
been scooped out by the agency of glacier ice. I connect
this view with my paper on Permian glaciers, published
in the Geological Journal in 1855, but as I have not yet
seen the country where these hollows lie, I have not been
able either to verify or disprove this supposition. I ex-
pect, however, that some day this view will be proved, not
for these areas alone, but for others of larger area and
very different date, which as yet I have only partially
examined, in other European countries.

The unravelling of nearly all stratigraphical phenomena
of every geological age resolves itself simply into attempts
to realise ancient physical geographies, and we may rest
assured that those forces that are now in action have
played their part in the world sometimes with greater,
sometimes with less intensity, through all knowii geologi-
cal time, as far as it can be studied by an examination of
the rocks that form the crust of the earth. If glacier ice
scooped out many lake rock-basins in the latest great
glacial epoch, it did the same during glacial epochs of
earlier date. A. C. Ramsay

* Geol. Jour,, vol, xii, p, 254.

T'

WOOD'S "INSECTS AT HOME"*
HIS bulky volume of 670 pages appears to us to be

altogether a mistake. It is far too voluminous and
too uninteresting for a beginner, while for the more ad-
vanced student it is almost valueless, being a very in-

complete compilation from the works of well-known
writers. It consists of brief and imperfect descriptions
of a selection of, perhaps, one-twentieth of the insects
inhabiting Great Britain, with occasional notices of their
habits and economy, and extracts from a few entomologi-
cal works. These descriptions are generally introduced
by such words as " Our next example," " We next come
to," " We now come to," " Next in order comes," " Next
on our list is," &c. &c. ; and for the most part are mere
amplifications of short technical characters, conveying a
minimum of useful information, with a maximum ex-
penditure of words. Let us take two examples at ran-
dom. At p. 76 we have two-thirds of a page devoted to a
beetle :

—

"Our first example of the Staphyhnidas is one of
the finest, in my opinion the very finest, of that
family. It is called scientifically C?-eop/tilus maxillosus,
but has, unfortunately, no popular name, probably be-
cause it is confounded in the popular mind with the
common black species, which will be presently de-
scribed. Its name is more appropriate and expres-
sive than is generally the case with insect names.
The word Crcopliilus is of Greek origin, and signifies
' flesh-lover,' while the specific title, maxillosus, signifies

'large-jawed,' Both names show that those who affixed

them to the insect were thoroughly acquainted with its

character and form, for the Beetle is a most voracious
carrion eater, and has jaws of enormous size in proportion
to its body. The colour of this beetle is shining black,
but it is mottled with short grey down,

" In some places this Beetle is tolerably plentiful, but in

others it is seldom if ever seen. It can generally be cap-
tured in the bodies of moles that have been suspended by
the professional mole-catchers, and, indeed, these unfor-
tunate moles are absolute treasure-houses for the coleop-
terist, as we shall sec when we come to the next group
of Beetles. A figure of this insect is given on woodcut
No. viii. Fig. 3. It is the only British insect of its genus
which is distinguished by having short and thickened
antennas, smoothhead and thorax, and the latter rounded."
The descriptive portion of this characteristic passage

could be easily compressed into two or three lines. In the
other twenty we are told that the original describers of
the insect were well acquainted with it, that the public are
not, and that moles caught by professional mole-catchers
are unfortunate !

Turning to page 447, we have a moth described as
follows :—

" The first family of the Geometrje is called Urapterydes,
or Wing-tailed IVIoths, because in them the hinder wings
are drawn out into long projections, popularly called
'tails,' In England we have but one insect belonging to
this family, the beautifu', though pale-coloured, swallow-
tailed moth {UrapUiyx sambiicata). The generic name is

spelt in various wa> s, some writers wishing exactly to re-

present the Greek letters of which it is composed, and
others following the conventional form which is generally
in use. If the precisians are to be followed, the word
ought to be spelt Ourapteryx.

" There is no difficulty in recognising the moth, the
colour and shape being so decided. Both pairs of wings
are delicate yellow, and the upper pair are crossed by two
narrow brown stripes, which run from the upper to the
lower margin. These stripes are very clear and well
defined, but besides these are a vast number of very tiny

* " Insects at Home ; Being a Popular Account of British Insects, their
Structures, Habits, and Transformations." By the Rev. J. G. Wood, M.A.,
F.L.S., &c. With upwards of 700 Figures by E A. Smith and J. B.
Zwecker. Engraved by C, Feazwn, (Longnuuu, Green, and Co. 1872.)



66 NA TURE \Nov. 23, 1 87

1

I. Agabus biguttntus. 2 Hydrophilus duodecim-pustulatus. 3. Hal'ipl

a. Dyticus, process of metasternum. b. Dyticus, maxillar>- palpus. e. Dyticus,

;

leg. / Gyrinus, antenna.

gatiis. 4. Cnemidotiis ca^'^n^. 5. Pelobius Herin,i

eg of male. (f. Dyticus, labial palpi, e, Gyrinus, postci

T Microgaster glomeratus. 2. Mymar pulchellus. 3. Teleas elatior. 4, Cleonyraus maculipen;

antenna, male. *.-. Microgaster, larva in caterpillar of cabbage-butterfly. d. Microgaster alveanus, —
a. Teleas, antenna, female. h. Do
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I. Ephemera vulgata. 2. Ephemera, larva.
_

5. Calopterj-x virgo. 6. Agrion
Plants :—Flowering Rush {Butomits umbeltatus),

'.mfhibium). On Left.

DRAGON-FLIES, MAY-FLIES, AND CADDIS

3. Libellula depressa. yt- Libellula emerging from pupa- case. 4. Libellula, larv:

minium. 7. Phyrganea grandis. 8. Phryganea, larva cases, or Caddis.

In Centre. Mare's-tail (HippurU vulgaris). Oa Right. Water Bistort (Potygonm

Streaks of a similar colour, which look as if they had been
drawn in water-colours with the very finest of brushes,

and then damped so as to blur their edges. The hind

wings have only one streak, which runs obliquely towards

the anal angles, and, when the wings are spread, looks as

if it were a continuation of the first stripe on the upper

wings. The shape of the moth almost exactly resembles

that of the Brimstone Butterfly, described on page 393.
" The larva affords an admirable example of the twig-

resembling caterpillars. It is exceedingly variable in

colour, but is always some shade of brown. It has seven

bud-like humps, and a few pale stripes along the sides. I
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is a very general feeder, and may be found, on a consi-

derable number of trees and plants. It is quite common,
and but for its curious form, would certainly be found

much more frequently than is the case. The perfect insect

appears about July, and can be beaten out of bushes and
hedges. Though the wings are large, ihey are thin and
not very powerful, so that there is no difficulty in captur-

ing the insect."

Of course much of the book consists of more interesting

matter than this, but hundreds of pages are filled with

such verbose and meagre passages as those quoted, which

are far more repulsive to the learner than the most con-

densed and technical description. Those given in Stain-

ton's Manual, for instance, contain more than double the

actual information in about one fourth of the space.

The book is illustrated by copious woodcuts in the

letterpress and by several whole-page pictures. The
former are most admirable, and do great credit to the

artist, Mr. E. A. Smith. We select a group of Water
Beetles (Cut vi.), and one of the minute and curious para-

sitic Hymenoptera (Cut xxxii.) as examples of these

excellent figures, which would do credit to a far more
scientific work. The whole-page illustrations are by
another hand, and are in every respect inferior. Some of

them contain fair representations of msects in their haunts,

but the vegetation is generally badly di'awn, and the plants

said to be figured are often quite unrecognisable. The
best and most artistic picture is Plate vili., representing

a group of Neuroptera with aquatic vegetation. The
worst is Plate XIX., representing aquatic Heteroptera.

The insects are pretty well drawn, but the plants are

dreadful. One of them is said to be the Starwort (Aster

iripoliuin). What is meant for this stands prominently

out in the view ; but the artist has evidently never seen the

plant, and, trusting to his imagination to invent something

suited to the name, has perched three thick six-rayed star-

fish on bending stalks. We venture to assert that no
plant having the fainiest resemblance to this monstrosity

forms part of the British flora, and its introduction into a

modern work on natural history is most discreditable. It

is painful to have to speak in the^e terms of the work of

an author who has done so much to popularise natural

history as Mr. Wood, but we must protest against mere
book-making ; and in ihis case there could be no pretence

of a want to be supplied, since the excellent series of
" Introductions " published by Messrs. Reeve and the more
general works of Prof. Duncan, Dr. Packard, and others,

are far better guides to the student or to the general reader

than such a hatty and imperfect compilation as the present

volume. A. R. W.

NOTES
The Council of the Royal Society have awarded the medals in

their gift for the present year as follows :— The Copley Medal, to

Julius Robert Mayer, of Heilbronn ; the Royal Medals to Mr.

George Busk, F.R.S., and Dr. John Stcnhouse, F.R.S.

Prof. Archibald Geikie is desirous of addressing himself

through our columns to those of our readers who were friends

and currespondents of Sir Roderick Murchison. They would

much oblige and assist him if they would let him have the use of

such of his letters as they can allow to be employed in the pre-

paration of the biography which, at Sir Roderick's request, he

has undertaken to write. If the documents are sent to him at

Ramsay Lodge, Edinburgh, they will be returned at the earliest

possible date.

From the EngUsh Government Eclipse Expedition we learn

that since leaving Malta, on the evening of Saturday the 4th,

the wtather has been all that could be wished, and that Mr.

Lockyer and the other members of the expedition have not

failed to take all possible advantage of the calm weather in

testing their instruments and preparing themselves in every

possible way for rapid yet correct observations during the few
minutes over which the phenomena of the morning of the 12th

December will extend. The Mirzapore commenced steering

through the canal at 2.30 on the 8th, and anchored in Suez

Roadstead at twelve on the loth, all well. It was hoped that

she might sail by daylight on the morning of Sunday, the 12th.

In that case she might get to Galle by the 25th, and the Expedition

would then have seventeen days at their disposal for arranging

themselves and their instruments over the line of totality, from

the north of Ceylon to the western shore of Southern India.

The passage through the Canal has been a pleasant and interest-

ing one.

The Falconer Memorial Fellowship, at the University of

Edinburgh, which is of the annual value of about 100/., tenable

for two years, has been conferred on Mr. William Stirling,

B. Sc. The Baxter Physical Science Scholarship, vacant by the

appointment of Mr. William Stirling, to the Falconer Memorial

Fellowship, has been conferred for one year on Mr. Alexander

Hodgkinson.

Mr. p. L. Simmonds is now delivering at the London Insti-

tution, Finsbury Circus, the Travers Course for 1S71-2, on Science

and Commerce, illustrated by the raw materials of our manu-

factures, in two lectures, the first of which will be this evening,

and the second on November 30th.

Prok. Partridge commenced his annual course of lectures

on Anatomy to the pupils and Royal Academicians in the new
theatre at Burlington House on Monday last week, and will con-

tinue the same every Monday evening up to December 1 1 in-

clusive, at eight o'clock.

Among the disastrous results of the recent fire at Chicago,

one not referred to in the public papers was, we regret to learn

from Harper's Weekly, the entire destruction of the building and

collections of the Academy of Sciences of that city. This insti-

tution, first started by the energy of the late Mr. Robert Kennicott,

and carried to its late condition of prosperity under the

charge of Dr. William Stirapson, had already taken a front rank

among the learned establishments of the country. Its publica-

tions embraced material of the utmost value, while its museum
ranked at least as high as tlie fifth in the United States. Although

believed to be fire-proof, the building;, like others of the same

character in Chicago, presented but little resistance to the flames,

and everything within the walls was destroyed. The loss in-

cluded, besides the collections in natural history of the Academy,

a large number of marine invertebrates belonging to the Smith-

sonian Institution, which had been forwarded to Dr. Stimpson

for investigation. The private cabinet of this gentleman, and a

large mass of valuable manuscript belonging to him, embracing

extended memoirs upon the moUusca, radiata, and Crustacea of

North America, with numerous illustrations, were entirely

destroyed.

After a seven years' tour of exploration in South America,

Dr. A. Habel, a former resident of Hastingson-the-IIudson, has

returned to New York, where he is assiduously engaged in pre-

paring the results of his labours for the press. Among the

regions traversed by this gentleman may be mentioned the greater

part of Central America, the Cordilleras of the Andes in Co-

lombia, Ecuador, and Peru, and finally the Chincha Islands and

the Galapagos. During this whole period Dr. Habel was dlli-

gendy occupied in gathering information in regard to the natural

and physical history of the countries mentioned, especially in the

departments of ethnology, meteorology, and zoology. He has

already made some communications on the subject of his travels

to the Academy of Sciences at Paris, and other learned bodies,

and we look forward to his detailed report with anticipations of
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much interest. The Guano deposits of the Chinchas weie tho-

roughly explored by the doctor, who found them to be of a much

more complicated structure than has hitlrerto been supposed.

Mr. Mestre, the secretary of the Academy of Sciences of

Havana, has lately offered on its behalf certain prizes for memoirs

on subjects of medicine and natural history, indicating a grati-

fyinfj condition of scientific activity in Cuba. Competition is

open 10 persons of all nations, although the memoirs are to be

written in the Spanish language. Among the prizes mer.'wcncd

by Mr. Mestre is one of three liundred dollars, proposed by the

president of the society. Dr. Gutierrez, for the best paper upon a

certain beetle, which is very destructive to the sweet-potato. A
full account of ihe animal and its habits is required, and the

best method of protecting the plants against its ravages. The

Zayas premium of one hundred dollars is offered for a paper

upon the hygiene of children—to be written as an aid to mothers.

Competition for tliese prizes is to close on the ist of March,

1S72.

The Royal Geographical Society has again invited the fol-

lowing public schools to take part in the competition for its prize

medals in I'&l^ :—English Schools.—St. Peter's College, Radley,

Abingdon ; King Edward's School, Birmingham ; Brighton

College ; Cathedral Grammar School, Chester ; Cheltenham

College ; Clifton College ; Dulwich College ; Eton College ;

Haileybury College ; Harrow ; Hurstpierpoint ; Liverpool Col-

lege ; Liverpool Institute ; London,—Charter House ; Christ's

Hospital ; City of London Scliool ; King's College School ; St.

Paul's ; University College School ; Westminster School ; fvoyal

Naval School, New Cross ;—Manchester School ; Marlborough

College ; L^niversity School, Nottingham ; Repton ; Rossall •

Rugby; King's School, Sherborne; Shoreham ; .Shrewsbury;

Stonyhurst College, Blackburn ; Uppingham School ; Welling-

ton College ; Winchester School. Scotch Schools.—Aberdeen

Grammar School ; Edinburgh Academy ; Edinburgh High

School ; Glasgow High School. Irish Schools.— Royal Aca-

demical Institute, Belfast ; Dungannon Royal School ; Ennis

College ; Portora Royal School, Enniskillen ; Foyle College,

Londonderry; Rathfarnham, St. Columba's College. Examina-

tions will be held in both Physical and Political Geography, the

special subjects for 1872 being as follows :—In Physical Geo-

graphy ; the Physical Geography of South America and the

adjacent Islands, Trinidad, Galapagos, Falkland Islands, and

Tierra del Fuego. In Political Geography ; the Geography of

the same districts.

The Bussey Institution School of Agriculture and Horticul-

ture, in connection with Harvard University, has been established

in execution of the Trusts created by the will of Benjamin

Bussey, to give thorough instruction in Agriculture, Useful and

Ornamental Gardening, and Stock-Raising. In order to give the

student a sound basis for a thorough knowledge of these Arts,

the school supplies instruction in physical geography, meteoro-

logy, and the elements of geology, in chemistry and physics, in

the elements of botany, zoology and entomology, in levelling and

road-building, and in French and German. Connected with it

are the names of such eminent professors as Asa Gray in

botany, Whitney in geology, Shaler in zoology, and Trowbridge

in physics.

A Report on the Physical Laboratory of the Massachusetts

Institute of Technology, has been presented to Prof. J. D.

Runkle, President of the Institute, by E. C. Pickering, Thaver

Professor of Physics. The object designed by the establish-

ment of the laboratory was to provide apparatus and other con-

venience for the performance of the more common lecture- room

experiments, to supply a place where investigations of a high

order can be carried on, and to train instructors in physics for

the numerous colleges now springing up all over the Continent

of America. Particulars are given of a number of experiments
of high order successfully carried on in the laboratory during

the past year.

England is beginning to acknowledge her forgotten scientific

worthies. We learn that a public meeting was held last week
at Birmingham, for the purpose of taking steps to establish a
memorial to Dr. Priestley. It was resolved that the memorial
should embrace three objects, viz., the purchase of a site, a
sch^larjiip, and a statue, so as to pay honour to Dr. Priestley

both as a pioneer ofscience and as a champion of civil and religious

liberty. A committee was appointed to carry the resolution

into effect. It was stated that a sum of 3,000/. would be required,

and several handsome subscriptions have been promised. The
proposed site is that of the house at Fairhill, where Dr. Priestley

resided for eleven yeais. The building was burnt down by
rioters in 1791, after which he went to America.

The Hartley Institution at Southampton has issued its Report
for the year ending June 30, 1871. Although the managers of

the Institution appear to have especially cultivated the training

of engineering students for the Cooper's Hill College and else-

where, the report refers with satisfaction to the increased num-
ber of students who have entered for general educational training

as compared with former years.

The Proceedings of the Bristol Naturalists' Society, vol. vi.,

part I, for January to May 1S71, contains the following papers :

—

The Natural History of the German People, by Dr Beddoe
;

On the Origin of Species in Zymotic Diseases, by D. Davies
;

Personal Experiences in the Deep-sea Dredging Expedition in

H.M.S. Poraipiiu; by W. L. Carpenter; On the Strata com-
prising the shores of Waterford Haven, with especial Reference
to the Occurrence of Llandeilo Fossils in that Locality, by Major
T. Austin ; On the Development of the Carboniferous System
in the neighbourhood of Edinburgh, by E. W. Claypole ; and
On some Gravels in the Valley of the Thames in Berkshire, by
E. W. Claypole. Valuable as these papers may be in them-
selves, it will be seen that not one of them has any special

reference to the natural features of the neighbourhood of Bristol.

Here is a grand opportunity for our young teachers of science

;

we give the trustees the benefit of the advertisement gratis :

—

" Grammar .School of King Edward VI., Morpeth.—Wanted for

the above school during the year 1S72, a competent Master, to

instruct the boys in modern languages (French and German indis-

pensable). He will be required to attend at least forty days in

each half year, and to teach not less than three hours each day.

Salary, 50/. per annum. Travelling expenses at the rate of 10/.

per annum will be allowed if the master does not reside in Mor-
peth. Also, a Master to teach elementary science (botany, che-

mistry, and geology indispensable). He will be required to attend

twenty days in each half year, and devote three hours each day
to teaching. Salary, 25/. per annum. Travelling expenses at

the rate of 5/. per annum will be allowed as above. Also, a

Master to teach practical drawing (to include mapping, planning,

mechanical and architectural drawing). He will be required to

attend twenty days in each half year, and devote three hours each

day to teaching. Salary, 25/. per annum. Travelling expenses

at the rate of 5/. per aimum will be allowed as above. The trus-

tees will not object to one master holding the two latter appoint-

ments. Applications, accompanied with testimonials, &c., to be

sent to me on or before Friday, the istday of December next.

—

By order, Be.n'j. Woodman, Clerk to Trustees. Morpeth, ist

November, 1871." Seriously, we had thought the days gone by

when it was deemed possible to teach "botany, chemistry, and

geology," to say nothing of the other branches of "elementary

science," in sixty hours in each half year, and to remunerate the

teacher who is competent to instruct in all these subjects, at the

rate of \zs. 6d. per diem and 2s. (sd. extra for travelling expenses

!
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The new edition of Gauss's "Motus Corporum Ccelestium,"

which has just been published by Perthes, in Gotha, and which

is designated as the seventh vohime of Gauss's works, and is ac-

companied by a copy of the original vignette, might easily seem

to be a part of the edition of Gauss's works, prepared by the

Royal Society of Sciences in Gbttingen. We are informed by

that Society that the designation of this book as " Gauss's

Works, vol. vii.," was chosen without their consent, and that

it forms no part of the complete edition of Gauss's works, edited

by the Royal Society, and now in the press.

We are requested by Mr. R. A. Proctor to correct a slight error

in the description of Mr. Brothers' negative of his star-chart

given last week. The 8-inch negatives, like the i i-inch pictures,

are copies of a chart containing upwards of 324,000 stars (not

50,000 only). Prof. Airy, at the last meeting of the Astronomical

Society, remarked that the constellations in this chart are not

conspicuous. They could not be so, without spoiling the chart

;

but the lithographic key-map practically removes the objection.

The chart is a contribution to physical astronomy—not intended

to aid the search for individual stars, though useful in the Obser-

vatory, as showing where the richer star-fields are.

Mr. Thos. J. Boyd has reprinted his paper, " Educational

Hospital Reform : The Scheme of the Edinburgh Merchant

Company," presented to the Statistical Section at the recent

meeting of the British Assocjation,

A SERIES of " penny lectures for working men " in connection

vrith the Museum of the Folkestone Natural History Society

was commenced last week. The series is intended to illus-

trate the specimens in the museum—the subject of the first by

the hon. secretary, Mr. UUyett, being " Our Clialk Hills and

their Fossils." If the e.Kperiment succeeds the lectures will be

continued fortnightly during the winter months. Classes in

botany and geology, also under the direction of the energetic

secretar)', were commenced on Wednesday, the 8th inst.

Wf are glad to learn that the interesting series of popular

science lectures, to which the charge of admission is only one

penny, have been recommenced this winter session in Man-

chester. The opening lecture was delivered by Prof. Huxley on

" Yeast," before a large and attentive audience.

The Echo Agrkole complains of the neglect of instruction

in science in France. " Why," says this journal, complaining

of the importance attached in most schools to a semi-mytho-

logical teaching, " when an intelligence is just opening to the

light, should it be led through the delusive labyrinths of the

marvellous, instead of showing it the truth in all its splendour?

Let the young intelligence be accustomed to the observation of

natural phenomena, and it will be seen to develop itself normally,

because to all the branches of activity which it is called upon to

exercise it will bring the spirit of methodical order which it will

have been obliged to employ in the study of nature. We there-

fore demand that the Minister of Public Instruction should intro-

duce into our primary schools the elementary teaching of natural

science applied to wh.at children see daily in the country. M.

Jules Simon has ordered that a geographical class should be held

every fortnight in the colleges and lycees ; now we would have

the Minister complete this measure by requiring the students not

only to mention the principal products of such and such a country,

but, as regards France especially, to take account of the natural

produce of the land, and to know what sort of soil these different

products affect. This would be geography applied to agricul-

ture. . . . Further, we would require that all sciences re-

lating to agriculture taught in the lycees and colleges should be

followed by practical application to the soil, such experiments to

form the basis of special examinations."

A DISCOVERY has been made by several farmers on the Loddon

River in South Australia, that kangaroo rats are good thistle

eradicators. "It has been found," says the Bcndigo Indepemicnl,

" that these animals dig down under the thistles, and eat the roots

of the plants, which thus necessarily die. One farmer has issued

orders that no k.mgaroo rats are to be killed on his land, in con-

sequence of their having been of much service to him in destroy-

ing the obnoxious thistles."

At a meeting of the Philosophical Society of Christchurch,

New Zealand, in August last, the President, Dr. Haast, made a

few observations on some moa eggs recently received from the

Colonial Museum, in comparison with those of living birds. The
various models of eggs were displayed on the table. The Presi-

dent said that the first egg to which he would desire to draw their

attention was one the pieces of which had been discovered by

the Hon. Walter Mantell, and by him reunited after much labour.

The original egg, from which a model had been taken by Dr.

Hector, was in the British Museum. The second model was

that of the largest egg found. It had been discovered in the

Kaikoras Peninsula, between the legs of a human skeleton,

which had been buried in a sitting position, and, from the fact

of it having bee n so found, he argued that the moa was of great

antiquity, as there was no mention in the very earliest Maori

traditions of such a mode of burial being adopted. The egg was

afterwards exhibited at the Otago Exhibition, and the model had

been made by Dr. Hector from measurements taken by him.

The third and last model was that of a small egg now in the

Colonial Museum, which had been found in Otago, and which

had in it the bones of a moa chick.

On the 1 7th of September the installation of the Academy of

Natural Science took place at Bogota, in Columbia or New
Granada, with much eremony. As yet not much can be ex-

pected from it, but it is another sign of the progress taking

place in the country The orator gratefully commemorated what

had been done for _olumbia by Humboldt, Boussingault, and

Acosta in geology, and by Mutis and Caldes in botany.

The first meeting of the Eastbourne Natural History Society

for the present season was held on Friday, October 20. A paper

" On the species of Hepaticce found in the Eastbourne District

"

was read by filr. F. C. S. Roper, F. L. S., containing notes on the

structure and development of the group, with a list of the species

(fifteen in number) occurring in the neighbourhood. It was

followed by a paper "On the Bones of Red Deer, &c., found in

Eastbourne," by Mr. S. Eveshed. We are glad to observe that

active local work is a prominent feature of this young society.

The Whitechapel Foundation School Literary and Scientific

Society held its first annual public meeting last week in the

School-room, Leman Street, The Chairman, Mr. Edmund Hay
Currie, member of the London School Board, having briefly

referred to the importance of the work, and to the dissemination

of scientific knowledge by the society's agency, called upon the

hon. secretary to read the report ; from this we gleaned that the

association had made good progress during its first year of

existence, and that the interest in the undertaking was rapidly

increasing. Twenty-six lectures had been delivered, amongs

the principal subjects were "Oxygen and Hydrogen," by

Mr. Joseph Loane, M.R.C.S,, L.S.A., &c., &c., "Blood and

its Constituents," and "Respiration, with its Mechanism," by
Mr. II. A. A. NichoUs, of St. Bartholomew Hospital ; " The
Solar System," "Heat," "Coal and its products," "Elec-

tricity," "Chemical afiinity," "Water," &c., &c. The evening's

proceedings were brought to a termination with a lecture on

"Light," illustrated by experiments, by the President, Mr.

Charles Judd. We are glad to find that this society has received

considerable recognition from gentlemen interested in science and

in education generally.
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COLDING ON THE LAWS OF CURRENTS
IN ORDINARY CONDUITS AND IN THE
SEA

[I SEND to Nature for translation the abstract (in French)

appended, according to a most excellent custom, to Coining's

great paper in the Copenhagen Transactions. The subject is

one of especial interest at the present time, though, of course,

everything written by such a man is deserving of careful atten-

tion. Those in particular who met the genial Dane at the

British Associaiion will he glad to have in a compact form his

views on a question which has given rise to much discussion, and

which is of very great practical importance.—P. G. Tait]

T PRESENTED in 1S63 to the Scientific Society, and some
-' months later to the Congress of Scandinavian Naturalists at

Stockholm, a short exposition of my researches on the motion of

fluid bodies, on which I had been occupied for several years, and
the results of which appeared to me worthy of being submitted

to the Society.

The characteristic of this work is that it does not suppose,

like previous works of the same kind, that all the parts of a

current are endowed with the same rapidity ; for it owes, in fact,

its existence to my conviction that this mode of looking at the

subject can only lead in exceptional cases to exact results. My
researches are based on the different motions assumed by the

liquid threads or elements of the currents, and are supported by
the well-knoivn fact ihat any body, and consequetitly any portion

of a fluid, can only move with a constant rapidity when the

accelerating force is equal to the resistance.

In the case of a fluid flowing by virtue cf its own weight over

a plane surface which opposes a resistance to the motion of the

water, it was easy to determine how this motion varies with the

depth, wdien the rapidity of the current is constant in all its

parts ; and, by pursuing this train of thought, I was led to the

law of the variation of the rapidity with the depth, when the

current moves in a cylindrical conduit with circular section, com-
pletely filled with the liquid. These researches are of greater

interest from the circumstance that the laws at which I have in

this manner arrived from theoretical considerations, are confirmed

by the experiments which have recently been carried out in

France by Capt. Boileau and Inspector General Darcy. These
laws of the motion of water may be expressed by the formula

where V\i the rapidity of the first elements of the current, the

motion of which is the most rapid, v the rapidity at the depth

'> 7 the fall per foot of the water, and K^ a magnitude which

depends entirely on the nature and dimensions of the conduit,

on the depth of the current, &c. The theory shows besides

that the laws of the motion of water on a level surface are in-

cluded in the general law of the motion of water on a cylindri-

cal surface, when the radius of the cylinder is supposed infinite

Darcv, who has experimentally established the formula given

above for cyHndrical conduits, endeavoured, at the same time, to

determine Kff by means of certain experiments performed with

four different kinds of pipes, and found that K^- was inversely

proportional to the square of the radius of the conduit. It

resulted, according to the theory, that, for level conduits, A"„=

should be in the same manner in an inverse ratio to the square of

the depth of the current. But two series of e.xperiments per-

formed by Boileau mth level conduits led, on the contrary, to

the supposition that K^- was inversely proporuon.il simply to

the depth of the current. There was thus a want of agreement

between the results of the two experiments, and the point was to

discover which of these two hypotheses was correct. Several

circumstances leading me to believe that Darcy's theory could not

be exact, I took ai my starling point the experiments of Boileau,

and considered A'„- as inversely proportional to the depth of the

current,which I did with the less scruple since this hypothesis

agreed almost as well with Darcy's experiments as with his own.

I pursued, therefore, my researches on this basis, and, after many
difficulties, arrived at results which, on the whole, were so en-

tirely in accordance with experiments that I could not suppose

the possibility of Buileau's hypothesis being inexact. It was
only afterwards, when I approached the study of marine currents,

that new difficulties constantly arose, which I endeavoured at

first to overcome, but which became day by day more insur-

mountable, until at last there was nothing left but to doubt the
correctness of my calculations, since they led to results which
were in obvious contradiction to facts.

The theory then was shown to be inexact ; but since in so large
a number of cases it was evidently in agreemen' with experi-
ment, I attempted by a variety of means to discover the error
which I must tiave committed ; still all my attempts were un-
attended with result, and I was on the point of abandoning the
resolution of the problem to which I had already devoted so
much time, when the idea struck me of examining what woul d
happen if I rejected Boileau's determination of K^, and adopted
Darcy's hypothesis, although it still appeared to me impossible

;

when I found, with as much delight as surprise, that it removed
not only the great difficulties which I had up to that time en-

countered, but also all the contradictions which had occurred to

me as an inevitable consec|uencc of that hypothesis, and from
that moment the results of the calculations showed themselves to

be entirely in the most perfect accordance with what exists in

nature.

The circumstance that the experiments of Darcy are almost as

satisfactory whether - is supposed to be proportional to the

first or to the second power of the depth of the currents, made
me think that the reality would be still more nearly approached
by expressing this magnitude by a binomial of the first and
second degree, and this was completely confirmed by facts. In
determining the constants of the binomial according to the results

of Darcy's experiments, I found the law of the motion of the water
in cylindrical pipes with a radius R, with a coefficient of resist-

ance ;;/, and a rapidity v„ at the surface of the conduit, may be
represented by the formula

V - V = 6-8 slm
^^^ ' s/ 62-5 -h 1177-^

/'being the rapidity next the axis, to which corresponds x = o.

This formula may be applied equally to the movement of water

in level conduits, if by A" is designated the depth of the current ;

only the coefficient then becomes —:—- = 4'8, instead of 6'S.

This formula shows, among other things, that the ratio -^

which corresponds to any point in a given conduit entirely filled

by the current, is entirely independent of the rapidity of the

current, a fact which Darcy's experiments confirm in a re-

markable manner. This relation furnishes us besides with the

means of determining the value of the coefficient of resistance w
for different kinds of pipes which were employed by Darcy, and
it is thus found that for

Old pipes . . w = from o-oi20 to o-oo8o

New pipes . . ?« = from o 0050 to 0'0033

New varnished pipes . m = from 0.0033 to o'O025

values which are altogether independent of the diameter

of the conduit. For level wooden conduits, it is found,

according to the experiments of Boileau, that m = OO160 to

00090, while the resistance of the air, according to the same
author, corresponds tow = 00003 to o '0002

Inspector-General Darcy has unfortunately died, but the

researches on currents which he commenced were continued by
the French engineer Bazin, who published in 1865 a great work
on the results of a considerable number of expeiiments carried on
with conduits of very different kinds.

However interesting otherwise these researches may be, they

do not display eitherthe powers of observation or the grandeur of

conception which distinguish the works of Darcy. Among those

experiments which are of the greatest interest, there are some
begun by Darcy and finished by Bazin, such as researclies into

the motion of water in rectangular conduits, where the rapidity is

determined in 45 points symmetrically distributed. The result

for these, as for circular conduits, is that the ratio -7, is indepen-

dent of the absolute rapidity of the current, and if the resuPs of

experiment on the motion of water in level conduits are compared

with those given by the theoretic formulae, it will be found that

these last agree so completely with experiment, that the difference

between the calculated and observed rapidities, in each of the 45
points mentii ned above, falls within the limit of errors of obser-

vation. This agreement is especia'ly remarkable in f^e case of

the conduit which Darcy employed in 1857 for the carrying out
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of his researches. In 1859 Bazin undertook similar experiments

with a small rectangular conduit ; but he did not make so great

a number of experiments, and his errors of observation are larger

than those of Darcy. In determining the coefficients of resist-

ance of these conduits, it was found that for those of Darcy

m = '0104, while for those of Bazin it rose to O'OlSo.

Bazin performed a considerable number of experiments on the

motion of water in open conduits, and thought himself com-
pelled to admit that the laws of this motion are essentially diffe-

rent from those which relate to perfectly full conduits ; but he is

certainly in error.

The results of a considerable number of ancient measures of

currents are in existence, which Bruning undertook, towards the

close of last century, in different rivers—namely, the Rhine,

Waal, &c. They were performed with much care ; but, as

might be foreseen, are nevertheless very defective. They deserve,

however, to attract attention, partly because the rapidity was
determined, for every section of the current, at distances of six

inches from the surface to the bottom, in a series of perpendi-

culars, the imperfections which the measurement of the rapidity

presents losing thus much of their importance
;
partly and espe-

cially because the currents examined by Bruning were of a depth
which reached 23 feet. In applying this theory to these currents,

and especially in determining the constants of the formulce with

the aid of Bruning's measurements, it was found that the observed

and calculated rapidities are for all depths as accordant as could

be desired ; and this agreement furnishes a new proof of the

exactness of the theory. The coefficient of resistance m, calcu-

lated according to Bruning's measurements, varies between
0'0250 and 00080, with a mean of o 0160 ; and as the resistance

at the depth of these currents must doubtless approach that which
a marine current experiences in flowing over a mass of water
placed beneath it, and which docs not participate in the motion,

1 have a right to believe that the extreme value ;^/=oo25o corre-

sponds nearly to the resistance which currents meet with when
flowing freely in the sea.

After having in this manner assured myself that the preceding

theory agrees with experiment wherever it has been tried, I

endeavoured to determine the laws of the motion of water in

currents of variable rapidity. In considering the simplest case of

this kind, that, namely, in which the conduit is a level surface (I

had already treated this case by the old theory), it was found
that the laws of currents, according to the new theory, are en-

tirely in agreement with the facts observed in nature ; and con-
sequently this theory may be regarded as giving the explanation

of all permanent currents.

Having thus shown that this theory of the movement of fluid

bodies accounts satisfactorily for all the phenomena, I .shall now,
from this as a stand-point, give a review of my recent researches

upon ocean currents. The currents which more particularly de-

mand our attention here are those of the North Atlantic, es-

pecially the Gulf Stream and the Polar Currents.

The Gulf Stream issues, as we know, from the Gulf of Mexico,
but it is possible to follow its course across the Carribean Sea,
where passing between the Antilles, it arriv'es from the Atlantic,

and afterwards flows to the north-west at the rate of ^ mile an
hour until it enters the Gulf of Mexico. From this Gulf the

Gulf Stream takes an easterly course towards the Bahamas along
the north coast of Cuba ; but, after rounding Florida, it bends
northwards, and passes between the latter and the Bahamas, in

the channel which separates Florida Cape from the Islets of
Bemini ; here ttie current has a speed of i mile per hour, a
breadth of 8 miles, and a depth of 250 fathoms. From the channel
of Bemini the Gulf Stream proceeds directly northwards at a rate

which decreases gradually from 6^ feet per second at Bemini to

4 feet at St Aug^istine ; the distance between these two points

being about 70 miles, during which the breadth of the current

increases from 8 miles to I if. From St. Augustine to the Bay
of New York the Gulf Stream takes a north-easterly course,

parallel with the land, and conterminous with a cold current

which flows from the north to the south between the stream and
the American coast. In this part of its course it continues to in-

crease in breadth from iif miles at St. Augustine to 3if at New
York ; meanwhile its speed decreases from 4 feet to 2I per second.
The depth of the sea along the course of the current is many
hundred fathoms, and the distance between St. Augustine and
New York is 180 miles. On quitting the Bay of New York, the

Gulf Stream takes an E.N.E. direction to the south of New-
foundland, skirting the cold current, which goes dowii to south-

west as far as New York, following the east coast of Newfound-

land. By the time the Gulf Stream, after a course of 2CX3 miles,

reaches the south of Newfoundland, it has attained a breadth of

about 80 miles, while its speed is only 2 feet per second ; but the

current continues to run in the same direction towards Europe
for other 300 miles, with a speed which is from 2 feet to 06
feet, and a breadth increasing from 80 up to 200 miles. The
Gulf Stream, when it has attained a distance of 750 miles from
Bemini, separates into two branches, the one proceeding south-

wards towards the coast of Africa, at a speed of 06 feet per

second, the other taking a northerly course towards Iceland,

along the shores of the British Islands, and running about 200
miles, at a rate which decreases from 06 to 03 feet per second,

the breadth of the current meanwhile increa-.ing from 100 to

105 miles. When the stream reaches the neighbourhood of
Iceland, it sends off a branch which skirts the south coast

of that island, afterwards taking a direction north-west towards
the Polar current of the east coast of Greenland, which it seems
partly to follow in its march southwards. As to the main stream,

it inclines to the east after passing the extreme north of Scot-

land, and then runs to the north-east, along the west coast of
Norway, until it ends its wanderings in the Icy Sea.

As to the Polar Current we feel authorised to mention the fol-

lowing statements :—From the region of the Icy Sea, the most
northerly of which we have any knowledge, from the neighbour-

hoo 1 of Spiizbergen about the 80th degiee of N. latitude,

there descends to the south-west a great polar current loadetl

with floating ice. It reaches the coast of Greenland at

about 70' N. latitude, and follows it as far as Cape Farewell

;

its breadth being nearly 40 miles and its speed f of a foot per
second. After passing Cape Farewell, it curves round to northward
and follows the west coast of Greenland for some distance into

Davis Strait. Alter having run for a few degrees in this direction it

bends to the south-west, towards the coast of Labrador, along
the whole length of which it runs, then proceeding to the

south-east, enlarged by the polar current which comes from
Baffin's Bay. On quitting Lalirador, where its speed is ^ of a foot

per second, and its breadth 50 miles, the polar current on round-
ing the east coast of Newfoundland makes for the Gulf Stream,
and, after doubling Cape Race, sends a branch to the south-
west between the Gulf Stream and the American coast, which
branch can be traced as far as Florida. As to the part of the
polar current which does not take this route, it is generally ad-
mitted that it flows underneath the Gulf Stream on the east of
Newfoundland, and that it runs uninterruptedly to the south-east,

towards the African coast, where the waters of the ocean are of
a temperature comparatively low.

In order to explain the causes of these immense ocean currents
by the aid of the laws of the movement of water in ordinary
conduits, it is necessary first of all to know the forces
which produce and maintain the movement of these currents.

Captain Maury, who has made a special study of this question,
has given it as his opinion that these ocean currents are due to
the differences caused by the changes of temperature and of
saltness in the specific gravity of the water of the sea. In order
to make this theory more easy of comprehension, Maury imagines
a globe like the earth covered over the whole of its surface
with a sea 200 fathoms in depth, the water throughout being
of the same density ; at the same time he supposes the
surrounding circumstances to be the same at all points,
and that there being neither evaporation nor precipita-
tion, there can of course be neither winds nor currents upon the
imaginary globe. He next supposed the water contained between
the tropics suddenly transformed into oil to a depth of 100
fathoms. From this moment the equilibrium is destroyed, and
there results a general system of currents and counter-currents

;

for the oil, being lighter than the water, will rush along the
surface towards the poles, while the water of these regions makes
for the equator in the shape of a submarine current. As the oil

reaches the polar sea, it is supposed to be transformed into water,
which returns to the equator, where it is changed anew into oil

that again rises to the surface and again makes its way to the
poles, and so on. If then this globe turns, like the earth, on its

axis once in the twenty-four hours from west to ea^t, each par-
ticle of oil, according to Maury, will proceed towards the pole
in a spiral course with a speed towards the east always in-

creasing ; on reaching the pole it will turn at a rate equal ty
that at which the earth revolves at the equator, viz., 225 miles
an hour. But, says Maury, when the oil has been changed into
water, it will return towards the equator describing a curve in a
westerly direction. If the sea in question should be bounded by
land, as is the case on the surface of the earth, the uniformity of
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these currents will be broken up by different local circumstances;
and the speed of the currents will vary at various places, but
there will always be a system of equatorial and polar currents.

Is it not admissible then to suppose, asks Maury, that the cold
waters coming from the north and the warm waters issuing from
the Gulf of Mexico and made lighter by the heat of the tropics,

will act relatively to each other in the same way as the water and
the oil in the preceding example ?

The Gulf Stream was at one time regarded as a branch of the
Mississippi ; but this notion must he abandoned since it has been
proved that the volume of the Gulf Stream is many thousand
times greater than that of the river, and that its water is salt,

while the water of the Mississippi is fresh. Next, Benjamin
Franklin's idea was generally adopted, viz., that the trade-

winds drive the waters before them into the Carribean Sea,

whence they issue more slowly in forming the Gulf Stream.
Maury, however, refuses to accept this explanation ; he admits
that the trade-winds may increase the speed of the stream in the

strait of Florida, but he maintains that it is impossible for these

winds to give such an impetus to the Gulf Stream as would make
it traverse the whole of the Atlantic as a markedly distinct cur-

rent. He caps his objections to tlie theory of Franklin by re-

marking, that as surely as a river flows along its bed only under
the influence of gravity, so the course of tlie Gulf Stream in the

midst of the ocean necessitates the existence of a never-ceasing

moving force ; in short, he says, if gravity did not exist, the

waters of the Mississippi would never leave their source,

and, were it not for a difference of specific weight, those
of the Gulf Stream would remain for ever in the tropical regions

of the Atlantic. But as Maury disputes the correctness of

Franklin's statement, viz., that the surface of the sea is above
the normal level in the Gulf of Mexico, and that the water tends
by virtue of its weij^ht to rush towards the north, and as obser-

vation has proved that along the western edge of the Gulf Stream
there flows a current of those cold waters which descend south-

wards as far as Florida Strait, he can no longer maintain his

first opinion as to the cause of the Gulf Stream. He is forced

to resign the hypothesis that the water of the Gulf Stream, on
account of its greater degree of saltness, has a specific gravity

greater than the water of the polar seas, to which it flows in

virtue of its great density, causing a current in a direction con-

trary to the lighter waters of these colder regions. But from the

moment that Maury supposes that the ocean currents have their

origin at the time when the water of the tropics is lighter, and
that of the Gulf Stream heavier than the water of the Polar
seas, his point of view becomes uncertain and difficult to sus-

tain ; and he fails all the more signally in presenting the question
of the currents in its true light, from the fact that at that time
there existed no exact method of obtaining the specific gravity of

the water of the ocean, the degree of saltness of the different

seas being then unknown.

( To he continued.
)

PHYSIOLOGY FOR WOMEN*
TJY Physiology we should understand a knowledge of the

functions of the human body, and of the laws which regu-

late and maintain its various actions. The physiology of plants

and of the lower tribes of animals (Botany and Zoology) are

described by two other Professors in the University, and there

will be little enough time for me to condense and give an
account of what is now known of the sul)ject, even as I have

limited ir. Whatever useful information, however, can throw

light on human physiology, derived from every collateral science,

will be made use of to assist inquiry. After some preliminary

lectures on the histology, chemistry, the physical and vital

properties of the tissues, I shall more especially dwell on the

two great functions of nutrition and innervation. The former

involves an acquaintance wi'h what constitutes a proper food

for man— how it ,is prepared by mastication, insalivation,

digestion, chymification, sanguification, and respiration, to form

the blood ; how out of this blood the tissues are formed ; and
how, after these have fulfilled their proper uses, they are sepa-

rated from the body in the act of excretion. The latter com-
prehends a description of the functions of mind, including the

mental acts, sensibility, sensation, volition, and the varied kinds

* Abstract of the Opening Lecture of the Ladies' Course of Physiology,
delivered in the University of Edinburgh, Nov. 2, by Prof. Bennett.

of motion ; of the functions of the nerves ; of the special senses,

such as smell, taste, touch, sight, hearing, and the muscular
sense of voice and speech ; and lastly, of sleep, dreams, som-
nambulism, catalepsy, trance, witchcraft, animal magnetism,
cS:c. &c. Of the subjects included under these heads it is

impossible to overrate the importance in reference to their

relation to the health and happiness of man, his physical

and moral welfare, his social relations, his national resources,

and the prosperity of his race. I have long formed the

opinion that physiology, besides being essential to the medi-
cal student, should be introduced as an elementary subject of

education in all our schools—should be taught to all classes of

society. It is an ascertained fact that 100.000 individuals

perish annually in this country from causes which are easily pre-

ventible, and that a large amount of misery is caused by an
ignorance of the laws of health. The clergy should especially

study it— first, with a view of diminishing the difference in

thought existing between literary and scientific men ; and,

secondly, because their influence on the people from the pulpit,

and as parish ministers, is so important. All other professions

and trades, however, might beneficially study physiology, espe-

cially newspaper editors and reporters, who diffuse a knowledge
of useful things among the public ; and architects, who have
not yet learnt to build dwelling-houses and public halls pro-

perly ventilated. But women, in all classes and degrees of

society, have more to do with the preservation and duration

of human life even than men. It has been argued that, in-

asmuch as even the brutes know instinctively how to take

care of their young, so must women be able to do the same.

But the human infant is the most helpless of creatures,

and nothing is more lamentable than to witness the anxieties and
agony of the young mother as to how she should manage her

first-born. In no system of education are women taught the

structure and requirements of the offspring which will be com-
mitted to their charge ; and certainly no error can be greater

than to suppose that the senses and instincts are sufficient for

teaching man as to his physical, vital, and intellectual wants.

The enormous loss of life among infants has struck all who have
paid attention to the subject, and there can be no question that

this is mainly owing to neglect, want of proper food or clothing,

of cleanliness, of fresh air, and other preventible causes. Dr.

Lankester tells us, when ably writing on this topic, that, as

coroner fur Central Middlesex, he holds one hundred inquests

annually on children found suffocated in bed by the side of their

mothers, and he calculates that in this way 3,000 infants are

destroyed in Great Britain annually alone, attributable in nine

cases out of ten to the gross ignorance of those mothers of the

laws which govern the life of the child.* But women are the

wives and regulators of the domestic households. They also

constitute the great mass of our domestic servants. On them
depends the proper ventilation of the rooms, and especially the

sleeping rooms, in which all mankind on an average spend one-

third of their lives. Children are too often shut up all day in

crowded nurseries, and when ill, are subjected to numerous
absurd remedies before medical assistance is sent for. Their
clothing is often useless or neglected, the dictation of fashion

rather than of comfort and warmth being too frequently attended

to. The cleanliness of the house also depends on women, and
the removal of organic matter from furniture and linen, the de-

composition of which is so productive of disease. Further, the

proper choice and preparation of food is entrusted to them,— all

these are physiological subjects, the ignorance of which is con-

stantly leading to the greatest unhappiness, ill health, and death.

Among the working classes it is too frequently the improvidence

and ignorance of the women which lead to the intemperance and
brutality of the men, from which originate half the vice and crime

known to our police offices and courts of justice. Additional

arginnents for the study of physiology by women may be derived

from the consideration of—(l) the effects of fashionable clothing

—the tight lacing, naked shoulders, thin shoes, high-heeled

boots—often subversive of health ; (2) the great objects of

marriage—the production of healthy offspring— and all the fore-

sight, care, and provision required, but too often neglected

through ignorance, to the danger both of mother and child; (3)

the proper employment of women, which should be regulated

with regard to their conformation and constitutions ; and (4)

nursing the sick, which is one of the most holy occupations of

women, and which would be much more intelligently done if

' See his excellent pamohlet. "What shall we Teach; or Physiology in

Schools." London : Groombridge & Sons, 1870.
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they possessed physiological knowledge. Doubtless those who
regard this study as too difficult and technical for young men,
will decry it also for women ;

yet it so happens that for them
nothing is so truly interesting as this science. The examination-

papers of school-girls of the Ewart Institution, Newton-Stewart,
contain an amount of information in physiology perfectly as-

tonishing. Seldom have medical students given better answers.

And yet it has been argued that physiology was far too diffi-

cult and technical a subject to be studied even by the students

in Arts of our University. Hence women in all ranks of

society should have physiology taught to them. It should be
an essential subject in their primary, secondary, and higher

schools So strong are my convictions on this subject, that I

esteem it a special duty to lecture on physiology to women, and
whenever I have done so, have found them most attentive and
interested in the subject, possessing indeed a peculiar aptitude

for the study, and an instinctive feeling, whether as servants or

mistresses, wives or mothers, that that science contains for

them, more than any otlier, tlie elements of real and useful

knowledge.

SOCIETIES AND ACADEMIES
London

Geological Society, November 8.—Joseph Prestwich,

F.R.S., president, in the chair. Mr. Henry Hicks was elected

a Fellow, Dr. Franz Ritter von Hauer, of Vienna, a Foreign

Member ; and M. Henri Coquand, of Marseilles, a Foreign
Correspondent of the Society. The following communications
were read ;— I. A letter from the Embassy at Copenhagen,
transmitted by Earl Granville, mentioning that a Swedish scien-

tific expedition, just returned Irom the coast of GreenLand, had
brought home a number of masses of meteoric iron found there

upon the suiface of the ground. These masses varied greatly in

size ; the largest was said to weigh 25 tons. Mr. David Forbes,

having recently returned from Stockholm, where he had the

opportunity of examining these remarkable masses of native iron,

took the opportunity of stating that they had been first discovered

l.st year by ihe Swedish Arctic expedition, which brought back
several blocks of considerable size, which had been f aind on the

coast of Greenland. The expedition of this year, however, has

just succeeded in bringing back more than twenty additional

specimens, amongst which were two of enormous size. The
largest, weigliing more than 49,000 Swedish pounds, or about 21

tons English, with a maximum sectional area of about 42 square

feet, is now placed in the hall of the Royal Academy ot Stock-
holm ; whilst, as a compliment to Denmark, on whose territory

they were found, the second largest, weighing 20,000 lbs., or

about 9 tons, has been presented to the Museum of Copenhagen.
Several of these specimens have been submitted to chemical ana-

lysis, which proved them to contain nearly 5 per cent, of nickel,

with from I to 2 per cent, of carbon, and to be quite identical,

in chemical composition, with many aerolites of known meteoric
origin. When polished and etched by acids, the surface of these

masses of met.allic iron shows the peculiar figures or marlcings

usually considered characteristic ol native iron of meteoric origin.

The masses themselves were discovered lying loose on the shore,

but immediately resting upon basaltic rocks (probably of Miocene
age), in which they appeared to have been originally imbedded

;

and not only have fragments of similar iron been met with in the
basalt, but the basalt itself, upon being examined, is found to

contain minute particles of metallic iron, identical in chemical
composition with that of the large masses themselves, whilst some
of tlie masses of native iron are observed to enclose fragments of

the basalt. As the chemical composition and mineralogical

character of these masses of native iron are cjuite different from
those of any iron of terrestrial origin, and altogether identical

with those of undoubted meteoric iron, Prof. Nordensckj.jld
regards them as aerolites, and accounts for their occurrence in

the basalt by supposing that they proceeded from a shower of
meteorites which had fallen down and buried themselves in the
molten basalt during an eruption in the Miocene period Notwith-
standing that these masses of metallic iron were found lying on the
shore between the ebb and flow of tide, it has been found, upon
their removal to Stockholm, that they perish with extra^ rdinary

rapidity, breaking up rapidly and falling to a fine powder.
Attempts to preserve them by covering them with a coat of var-

nish have as yet proved unsuccessful ; and it is actually proposed
to preserve them from destruction by keeping them in a tank of

alcohol. Mr. Maskelyne stated that the British Museum already
possessed a specimen of this native iron, and accounted for its

vapid destruction on exposure by the absorption of chlorine from
terrestrial sources, which brought about the formation of ferrous
chloride. This was particularly marked in the case of the great
Melbourne meteorite in the British Museum ; he had succeeded
in protecting this, as well as the Greenland specimen, by coating
them externally, after previously heating them gently, with a
varnish made of shellac dissolved in nearly absolute alcohok
He considered it probable that a meteoric mass falling with
immense velocity might so shatter itself as to cause some of its

fragments to enclose fragments of basalt, and even to impregnate
the neighbouring mass of basalt with minute particles of the
metallic iron ; but he considered the question of meteoric origin

could only be decided by examining the same mass of basalt at

some greater distance from the stones themselves, so as to prove
whether the presence of such metallic iron was actually charac-

teristic of the entire mass of the rock. Prof Ramsay referred to

the general nature of meteorites and to their mineral relationship

t'j the planetary bodies, and remarked that, supposing the earth

to have in part an elementary metallic core, eruptive igneous
matter might occasionally bring native iron to the surface. Mr.
Daintree mentioned that he had been present at the exhumation
of the Melbourne meteorite, and that at that time there was little

or no trace of any exudation of ferrous chloride, the external

crust on the meleorite being not above Jjinch in thickness.

2. " On the Geology of the Diamond-fields of South Africa."

By Dr. J. Shaw, of Colesberg. Communicated by Dr. Hooker,
F. R. S. The author described the general structure of the region
in which diamonds have been found. He considered that the
diamonds originally belonged to some metaniorphic rock, pro-

bably a talcose slate, which occupied the heights during a late

period of the "trappean upheaval," to which he ascribed the
origin of the chief physical features of the country. This up-
heaval was followed by a period of lakes, the traces of which
still exist in the so-called " pans " of the region ; the Vaal river

probably connected a chain of these lakes ; and it is in the valley

of the Vaal and the soil of the dried up " pans " that the diamonds
are found. The author referred also to the frequent disturbance

and removal of the diamentiferous gravels by the floods which
prevail in these district? after thunder-storms. 3. "On the
Diamond-gravels of the Vaal River, South Africa." By Mr. G.
W. Ston', of Queenstown, Cape Coloay. Communicated by
Prof. T. Rupert Jones. The author described the general geo-
graphical features of the country in which diamonds have been
found, from Mamusa on the south-west to the headwaters of the
Vaal and Orange Rivers. He then indicated the mode of occur-

rence of the diamonds in the gi'avels, gravelly clays, and boulder-

drifts of the Vaal Valley, near Pniel, including Hebron, Dia-
mondia, Cawood's Hope, Gong Gong, Klip Drift, Du Toit's Pan,
and other diggings. By means of sections he showed the suc-

cessive deepenings of the Vaal Valley and the gradual accumula-
tion of gravel-banks and terraces, and illustrated the enormous
catchment area of the river-system, with indications of the geo-
logical structure of the mountains at the headwaters. The
specimens sent by Mr. Stow, as interpreted by Prof. T. R, Jones,
showed that both igneous and metamorphic locks had supplied
the material of these gravels. The author concluded that a large
proportion of these materials have travelled long distances, pro-
bably from the Draakensberg range ; but whether the original

matrix of the diamonds is to be found in the distant mountains
or at intermediate spots in the valleys, the worn and crushed
condition of some of the diamonds indicates long travel, pro-
bably with ice-action. Polished rock-surfaces and stiiated

boulders, seen by Mr. Gilfillan, were quoted in corroboration of
this view. Mr. Woodward mentioned that Mr. Gnesbach and
M. Hiibner had been over the country described in these papers,
and had communicated a map of it to Petermann's Journal. Mr.
Griesbach stated that the rock described as metamorphic in the
paper was by M. Hiibner regarded as melaphyre, and that in
some parts of the Vaal Valley the beds of the Karoo formation
might be seen in situ. He disputed the possibility of any ot the
gravels being of glacial origin. He was convinced that there
were no metamorphic rocks on the western side of the Draakens-
berg ; those regarded as such probably belonged to the Karoo
formation. Prof. Tennant commented on the large size ot the
diamonds from the Cape, of which he had within the last few
months seen at least 10,000, many of them from 30 to 90 carats
each. Some broken specimens must, when perfect, have been
as large as the Koh-i-Noor. Mr. Tobin corroborated the infor-
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mation given by Mr. Stow, and stated that the source of the
Vaal was in sandstone, and that it was not until it had traversed
some distance that agates, peridot, and spinel were met with.

The large diamonds, in his view, occurred principally in old high-

level gravels, at a considerable elevation above the river, wliich

had much deepened its valley since tlie time of their deposit.

At Du Toit's Pan, however, none of tlie diamonds, nor indeed
any of the other stones, showed any signs of wear ; and he con-

sidered that at that spot was one of the centres at which
diamonds had been found in their original niatri.x. Mr.Daintree
stated that in Australia there were agate-bearing beds of

amygdaloid greenstone similar to those in South Africa, and
that he had called attention to their existence in the neighbour-
hood of the Burnett River, where since then a diamond of tlie

value of So/, had been discovered. Mr. Maskelyne commented
on the dissimilarity of the minerals found in the diamond-
bearing beds of Brazil from those of Du Toit's Pan or of South
Africa generally. He thought that possibly the minerals described
as peridot and spinel might be bronzite and garnet, which, how-
ever, came from igneous rocks ; and the remarkable fact was
that with them occurred unrolled natrolite and diamonds in an
equally unrolled condition, which was suggestive of their having
been due to a common origin. Mr. Ward gave an account of an
examination of some of the rock from Du Toit's Pan, with a

view of discovering microscopic diamonds, none of which, how-
ever, had been found. Prof Rupert Jones had been equally

unsuccessful in the search for minute diamonds, both in sand
from Du Toit's and in the ochreous gravel from Klip drift. He
pointed out the waterworn condition of the agates from Du Toit's

Pan, which showed aqueous action, though there were also

several other minerals present in a perfectly fresh and unrolled

condition. He thought a careful examination of the constituent

parts of the gravel might ultimately throw light on their origin.

That iluviatile action was sufiicient to account for their presence

had already been shown by Dr. Rubidge and others, who had
treated of the grand plateaux and denudations of the district

under notice.

Royal Geographical Society, November 13.—Major-
General Sir H. C. Rawlinson, K.C.B., president, in the chair.

The president, on opening the session, delivered an address, in

which, after paying an eloquent tribute to the worth of the late

president. Sir Roderick Murchison, and expressing his sense of

the loss which the Society had sustained in his death, he re\iewed
the progress of geography since the last meeting of the previous

Session. He congratulated the Fellows on being again per-

mitted to meet in the handsome and commodious hall of the

London University ; and stated that the Council felt that the

Senate of that body, in granting the use of the hall, conferred an

obhgation not only on the Society but on the public at large,

whose instruction and education in geography formed the especial

objects of their study. He also announced that the Society had,

during the recess, taken up its permanent quarters in Savile Row,
wheie it was now located on its own freehold estate. In Physi-

cal Geography the important subject of Oceanic Circulation, and

Dr. Carpenter's researches thereupon, was prominently noticed
;

and he stated that Dr. Carpenter, during his Mediterranean

voyage of the past summer, had met the objections of his critics

in so far as related to the under-current outwards at the Straits

of Gibraltar by experimentally proving that such a current really

does exist. In Arctic exploration the recent German expeditions

were noticed, particularly the voyage of Messrs. Payer and

Wcyprecht, who, last summer, had found an open sea, in lat.

70°, between Spitzber^en and Nova Zembla. In Central Asia

and Eastern Persia much accurate information had recently been

obtained by English travellers and surveyors ; and in Syria their

medallist, Captain Burton, had recently, in company with Mr.

Drake, examined the Anti-Libanus and the little-known district

east of Damascus,—subjects on which this indefatigable traveller

would read papers at a subsequent meeting. An excellent de-

scriptive paper had been received from the weU-known and able

traveller Captain Blakiston, on the subject of the island of Yezo,

the circuit of which he had recently explored in the capacity of

an official of the Japanese Government. No direct news had

been recently received either Irom Dr. Livingstone or Sir Samuel

Baker; but authentic intelligence of Livingstone could not be

much further delayed, as an able and adventurous American

gentleman, Mr. Stanley, left Zanzibar for the shores of Lake

Tanganyika in February last, taking with him "Bombay," one

of Speke and Grant's "faithfuls," as guide. He (the president)

added that if Mr. Stanley succeeded in restoring Livingstone to

us, or in assisting him to solve the great problem of the upper
drainage into the Nile or Congo, he would be welcomed by the

Society as heartily and warmly as if he were acting under their

own immediate auspices.—A paper was then read "On the

Exploration of the Limpopo River," by Captain Frederic Elton.

This remarkable journey was performed between July 6 and
August 8, 1870, the author starting from the Tati gold-fields and
proceeding by an easterly route to the junction of the Tuli River
with the Limpopo, and thence descending the great stream or

marching along its banks to beyond the junction of the Lipalule,

whence he struck across to Lorenco Maiques, in Delagoa Bay.

The middle part of the Limpopo, between the Tuli and Lipalule,

was found to be encumbered with rapids and waterfalls, some of

which, especially the cataracts called Tolo-Azime, were truly

magnificent, the river, after a series of rapids five mUes in length,

here plunging over a ledge into a deep chasm. These falls mark
the spot where the Limpopo leaves the great interior plateau of

Africa and descends abruptly into the plains which extend hence-

forth to the sea. The paper described the country traversed as

rich and abundant in game of all descriptions.

Mathematical Society, November 9.—Dr. Spottiswoodc,
president, in the chair. The following gentlemen were elected

to form the council for the ensuing session:—President: Dr.

Spottiswoode. Vice-Presidents : Profs. Cayley, Henrici, H. J. S.

Smith, and Mr. S. Roberts. Treasurer: Dr. Hirst. Honorary
Secretaries : Messrs. M. Jenkins and R. Tucker. Other mem-
bers : Profs. Clifford and Crofton, Dr. Sylvester, Hon. J. W.
Strutt, Messrs. T. Cotterill, Merrifield, Stirling, and Walker.
Mr. A. Freeman was proposed for election. It being unani-

mously agreed upon that the number of honorary foreign mem-
bers should be increased to six, the president read out the names
which the council recommended for nomination, viz. : Dr.

Clebsch, M. Hermite, Prof Cremona, Dr. Hesse, and Prof.

Betti. The only foreign member at present is M. Chasles.

Dr. Sylvester then gave an account of his communication
"On the partition of an even number into two primes."

In one of his minor papers Euler has enunciated as a theorem,

resting entirely on intuition from a comparatively small number
of instances, that every even number may be decomposed into a

sum of two primes. The object of Dr. .Sylvester's communi-
cation was to obtain some measure of the probable number of

ways in which such decomposition can be effecied lor any given

number ; if it can be shown to be probably greater than the

square root of the number itself, it will follow from generally

admitted principles of the theory of chances, that the proba-

bility of the theorem being universally true above any assigned

limit, if proved to be true up to that limit, may be represented

by an infinite product of terms, which will approach as near as

we please to unity the higher the limit in question is taken. The
mere fact of the theorem, as Euler gave it, being proved up to

100,000,000, or any other number however great, would leave

the probability of its being universally true, absolutely zero, just

as the (act of the sun having risen 100,000,000 times would not

contribute an atom of probability to the supposition that it would
continue to rise lor all time to come. In the case before us, on
the contrary, the probability of the theorem being universally

true by a sufficiently copious induction, may be made to approach

as near as we please to absolute certitude. The author considers

that he has established beyond the reach of reasonable doubt that

the magnitude which represents the mean probable value of the

number of modes of effecting the resolution of a very large even

number into two prime numbers is that of the square of the

number of primes inferior to the given number divided by the

number itself, or which (thanks to the discoveries of Legendre

and Tchebichefi) we know to be the same thing, the nunii er of

the decompositions in question bears a finite ratio (assignable

within limits) to the number tobedecomposed,divided by the square

of its Napierian logarithm. Ifwe agree provisionally to call preter-

primes in respect to 11, those numbers which are prime themselves,

and al?o when subtracted from 11 leave prime remainders, the

author shows that the probable number of such preter-primes

(/.(•, the most probable value attainable under our present con-

ditions of knowledge) may be found approximately by multiply-

ing the number of ordinary primes inferior to « by the product

of a set of fractions, depending in part on the magnitude and in

part on the constitution of the number «. If n is the double of

a prime, the product in question is got by multiplying together

all the quantities -^^ where/ is every odd prime between unity

and the square root of 11 ; but if n itself contains any such
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primes "among Its factors, then the corresponding factors

are to be omitted out of the product. We thus see that

if two even numbers of considerable magnitude lie adjacent

or tolerably near to each other, one of which is the double of a

prime, but the other six times a prime, the number of preter-

prinics relative to the latter will be about twice as many as

those relative to the former. For the pui-pose of greater sim-

plicity of expUnation, the formula of approximation has been

stated above with less accuracy than it admits of being stated

with. Instead of the total number of odd primes being multi-

plied by the product of factors last described, those only should

have been taken which are not intermediate between 2 and sjn,

and the result so modified should have been stated to be the

probable value not of the total number of preler-primes, but

only of such of them (by far the larger number) as are not of

the excluded class above described, nor subtracted from «, give

rise to remainders belonging to such class. The author has found

by actual trial on an extensive scale, that the estimated values of

the number of decompositions never differ by more than a

moderate, and in some cases exceedingly slight, percentage from

their actual values determined by the use of Borchardt's tables.

The same methods enable him also to assign a probable value to

the number of modes of resolving an odd number into the sum

of o le prime and the double of another, and in general lead to

an approximate representation of the number of solutions in

prime numbers of any system of linear equations of which the

total number of solutions is limited, and even to resolve approxi-

mately such questions as that of determining how many prime

numbers there are inferior to a given limit, which are followed by

prime numbers differing from them by any assigned interval.

Since the communication made to tlie Mathematical .Society, the

secretaries have been favoured with a note from wlvch they un-

derstand that Dr. Sylvester has verified his results by quite a

different method. The exact numlier of the solutions of the

equation x ^ v = n in prime numbers may be expressed alge-

braically by means of the method of generating functions in terms

of the inferior primes to n. The expression will be found to

consist of two parts, one a constant multiple of it. the other, a

function of the roots of unity corresponding to the several inferior

primes and their combinations. The former non-periodic part

may obviously be regarded as the even value of the expression,

and Dr. Sylvester has found that it is identical with the value

obtained by the method of averages previously employed. In

order to prove strictly Euler's theorem, it only remains to show

that the entire expression can never become zero. This Dr.

Sylvester believes he has the means of doing, and at the same

time of a.ssigning exact limits to the number of soUiiions in

question ; but in a matter of so much moment, and of such singu-

lar interest, does not wish to express himself in a more decided

manner, until he has had the opportunity of subjecting his

method to a further rigorous examination.

Royal Astronomical Society, November 17.—Mr. W.
Lassell, president, in the chair. The Astronomer Royal showed

a drawing of Encke's comet made by Mr. Carpenter of Green-

wich ; it gave the inipres-sion of a somewhat shuttlecock-shaped

nebulous haze, with two wings of much fainter light, extending

on either side, giving a flattened appearance to the head of the

comet. Dr. Muggins made a drawing which coincided in all

e.-sential particulars with that of Mr. Carpenter. He thought

that he had detected a very minute but distinctly-marked nucleus

in the paraboidal-shaped head of the shuttlecock. The whole

light of the comet was very faint, but he had succeeded in

ob aining its spectrum, which, as in the case of that of Comet II,

1868, consisted of three bands, apparently identical with the

bands in the soe trum of the vapour of carbon. The middle band

situated near " little b " was much brighter than than the o her

two, and he was quite satisfied of its identity with the middle

bands of carbon vapour ; the two outlying bands were much too

faint for him to speak with confidence of their identity, but they

appeared to correspond. The Astronomer Royal showed a

celestial globe, on which he had fixed a small white wafer in the

place occupied by the sun, and a piece of white paper cut out

to represent the comet. He pointed out that its longer axis was

directed almost exactly to the sun, and that its head and nucleus

were turned away Irom the sun. This appears to be the almost

universal rule with the smaller class of comets. Unlike the sheep

of Httle Bo Peep they carry their tails before them, and not until

their smaller fan-shaped ap|jendages have been well warmed try the

sun's rays, do they begin to shoot out large tails in the other

direction.—A paper was read by Prof. Grant, in which he

pointed out that as eariy as the year 1S52 he had recognised the

continuity of a red envelope enclosing the sun, of which the

prominences were merely the more elevated portions ;
he had

come to this conclusion from a comparison of the observations

made during the total eclipses of 1842 and 1851.—A discussion

then followed as to whether there were any permanent markings

upon Venus. Dr. W. De la Rue and Mr. Browning affirmed

that they often saw spots and other irregularities of surface. The

authority of Mr. Dawes, and many other observers of note, was

cited to the contrary.—Some careful drawings of the Zodiacal light

as seen by Captain Tupman while cruising in the Mediterranean

were handed round. It was pointed out by Mr. Ranyard that

the axis of symmetry of the light was in many instances greatly

inclined to the ecliptic, and that the distance of the node of the

axis from the sun was in some instances more than 40'.
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ARCTIC EXPLORATION

IN 1865 Captain Sherard Osborn proposed an explora-

tion of "tfie blanlc space around our Northern Pole,"

by a route which he and his brother Arctic explorers,

from considerations based on the history of the subject

during three centur ies, and on their own experience in the

ice, were convinced was the best, and the most sure to

lead to useful scientific results.

Their reasons for adopting the views then set forth, the

correctness of which has since been confirmed by Swedish

and German explorers, were as follows :
—

The immense tract of hitherto unvisited land or sea

which surrounds the northern end of the axis of our

earth, is the largest, as it is the most important field of

discovery that remains for this or a future gcnei-ation to

work out. The undiscovered region is bounded on the

European side by about the Soth parallel of latitude, ex-

cept where Parry, Scoresby, and a few others have slightly

broken through its circumference ; but on the Asiatic

side it extends south to 75° and 74^, and westward of

Behring's Strait our knowledge is bounded by the 72nd
parallel. Thus in some directions it is more than 1,500

miles across, and it covers an area of upwards of 2,000,000

square miles, with the North Pole towards its centre.

Unhke the ocean-girt region of the Southern Pole, the

northern Polar region is surrounded, at a distance of

about 1,000 miles from its centre, by three great con-

tinents, while the glacier-bearing mass of Greenland

stretches away towards the Pole for an unknown distance.

There are three approaches by sea to this land-girt end
of the earth, namely, through the wide ocean between
Norway and Greenland, through Davis Strait, and through

Behring's Strait. One wide portal and two narrow gates.

It was through the wide portal that men naturally

sought, in the first instance, to reach the mysterious region

of the Pole ; and they continued to persevere in that

direction until experience had taught those who were

capable of learning from it that, as in other cases, the

longest way round was the shortest way home. The first

true Arctic voyager was William Barents, who sailed from

the Te.Kel in 1594. He discovered all we now know re-

specting the Spitzbergen seas ; first, the open lane of

water which almost always enables vessels to sail up the

western side of that land ; second, the impenetrable

Polar pack to the north, and between Spitzbergen and
Novaya Zemlia ; third, tliat the young ice formed in the

early autumn and rendered the sea unnavigable ; and,

fourth, that winds and currents caused open water even

in the winter and early spring, but again drove the ice

upon the coast at every change of wind. Hudson, in two

voyages, explored the whole of the pack-edge from Green-

land to Novaya Zemlia, and found it to be impenetrable
;

and many others followed him with the same result. In

later years four expeditions sailed up the west coast of

Spitzbergen beyond the Soth parallel, and Dutch and
English whalers collected a vast mass of information,

which has been ably brought together by Scoresby and
Jansen, and which pretty well exhausts the subject.

During the winter and early spring the ice extends in a

vou V.

line from the east coast of Greenland to the northw.ard of

Jan Mayen Island, crossing the meridian of Greenwich

between the 71st and 72nd parallel, then passing up north

for several degrees, and leaving a deep bay, and finally

stretching away to Novaya Zemlia. The deep bay in the

ice, left to the eastward of the Greenwich meridian

in the winter, is probably caused by the so-called

Gulf Stream. It forms the route by which the whalers

proceed to their fishing-ground, and is known as " the

whale-fisher's bight." In the spring the Polar pack
begins to drift to the southward and westw.ird, so that

the western or lee sides of large masses of land, such

as Spitzbergen, are usually left with open navigable

lanes of water ; while the eastern or weather sides are

generally close packed with ice. The pack, consisting

of vast fields of thick ribbed ice, has never been pene-

trated, though whalers annually sail through streams

of lighter floes until they reach its edge. The Polar

pack is met with in ditferent parallels according to the

season and the meridian. Between Spitzbergen and
Novaya Zemlia it is usually in 75' or 76°

; but occasionally

vessels have reached as far as 81° without encountering it,

and in the very exceptional year when Parry attempted

to reach the Pole, he was only coning in sight of it at his

extreme point in 82' 43', although he had been travelling

for 92 miles over closely-packed floes of ice through

which no steamer could have forced her way. In another

exceptional year, that of 1S06, Scoresby sailed along th

a

edge of the pack for 300 miles, between the parallels of

Si° and 82°
; and at his extreme point in 81° 30', on the

meridian of 19° E., the margin of the ice trended to

E.N.E., while to the eastward there was an open sea to

the horizon, with no ice blink. Farther east a latitude of

82^ or even 83' might possibly hive been attained in that

year, before arriving at the edge of the Polar ice. Analo-

gous conditions of the ice were found by J ames Ross in the

Antarctic sea. He sailed through pack ice met with in the

62nd parallel, which was drifting north, and then reached

the edge of the impenetrable Polar pack which he found

extending for 400 miles in a wall 150ft to iSoft. high in

the parallel of 78' 30' S. In the northern sea the Gulf

Stream flaws up until it meets the ice-laden Polar

current between Spitzbergen and Novaya Zemlia. It

keeps the ice off the shores of Norway and Lapland, but

the parallel on which the warm current meets the ice-

bearing stream, and is cooled down to 27°, .varies in dif-

ferent seasons. Even if it were possible, by extraordinary

luck, to force a steamer through the pack to the open water

supposed to be left by its southerly drift, the autumn
would be so far advanced by the time she reached it that

young ice would be forming on the surf ice, and all navi-

gation would be at an end. In 78' N. ice forms on the

sea during eight months in the year, and Scoresby often

saw it grow to a consistency capable of stopping the pro-

gress of a ship, even with a brisk wind blowing.

These facts, the results of thousands of observations

extending over many years, proved that an attempt to

force a vessel through any pirt of the Polar pack be-

tween Greenland and Novaya Zemlia was not the best

way to explore the unknown region of the north.

Sir Edward Parry was the discoverer of the true method
of Polar exploration, by sledge travelling. He proposed

to attempt to reach the North Pole, in 1827, by travelling
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with sledge boats over the ice to the north of Spitzbergen

;

and he actually reached the farthest northern point that

has yet been attained by civilised man. But the rainfall

was exceptional that year ; and the ice was in a very

unfavourable condition. It was not until he reached
82° 43' N. that he descried the strong yellow ice blink

overspreading the northern horizon, and denoting the vast

ice fields over which he hoped to travel. His provisions

then only sufficed to take him back to his ship, and he

was obliged to return. He made a mistake in the route

and in the time of year ; but he has the credit of having

been the pioneer of Arctic travelling, and of having

pointed out the true way of exploring the unknown Polar

region.

In deciding upon the best route, .Sherard Osborn had
his own great experience in the ice, and the recorded

observations of Parry and Ross, and of generations of

previous explorers to guide him. Tire first Arctic canon

is, " Never take the pack if you can possibly avoid it,

but stick to the land floe." The second is, " Reach the

highest possible parallel in your ship, and then complete

the exploration by sledge travelling." A glance at a Polar

chart will show that the first canon can only be followed

by passing up the west coast of Spitzbergen, or the west

coast of Greenland. But the Greenland coast reaches a

higher parallel than that of -Spitzbergen. Therefore the

Greenland coast is the route to follow,—up Smith Sound
and Kennedy Channel to the farthest point attainable.

A vessel can almost always reach Smith Sound in one

season, for the same reason that a vessel seldom finds it

difficult to sail up the west coast of Spitzbergen, namely
that she is to windward of the ice. She sticks to the land

floe and lets the pack drift past her. Out of thirty-eight

exploring vessels that have gone up Baffin's Bay from

1 818 to i860, only two have failed to reach the open water

at its head which leads to Smith Sound, before the

navigable season was over. From the position that may
thus always be reached by an exploring ship, sledge

parties could be despatched to the North Pole and
back—a distance of 96S miles—a distance often exceeded

by the Arctic sledge travellers in search of Franklin ; as

well as to complete the exploration of the northern coast

of Greenland, and of the land to the westward. Such was
the plan proposed by Osborn in 1865. It was feasible

;

it promised useful scientific results ; it ensured a vast

accession of new geographical knowledge ; and the

Government could scarcely have refused to adopt it if

there had been unanimity in the counsels of geographers

nd explorers.

But a fatal apple of discord was thrown into their

midst by the eminent geographer of Gotha ; and the

Admiralty seized on this want of unanimity as an excuse

for postponing indefinitely the consideration of the sub-

ject. Dr. Petermann has done serious injury to the cause

of Arctic exploration by thus forcing his theories into

notice at a time so extremely inopportune. It was in

1852 that he first brought forward the theory that

there is an open navigable sea between Spitzbergen

and Novaya Zemlia leading straight to the Pole

especially late in the autumn. He assured the Ad-
miralty that the Erebus and Terror were somewhere
near the Siberian coast, and that they could be reached

without serious difficulty by this wonderful route. Had

he been listened to, and had our gallant countrymen been

then alive, it makes one shudder to think of the conse-

quences if the searchers had thus been led off the true scent.

That time no harm was done. But in 1865 Dr. Peter-

mann found more willing listeners. He again declared

that the sea between Spitzbergen and Novaya Zemlia

was the easiest and most navigable entrance to the un-

known region ; and he added two new discoveries ; first,

that Parry, at his farthest point, found a perfectly navigable

sea extending far away to the north ; and second, that

Smith Sound is a ciil tie sac (of which he published a

map), and unconnected with the Polar Ocean. The first

discovery is surely a dream, for Parry himself saw a

strong ice blink overspreading the northern horizon at his

farthest point. The second exists only in Dr. Petermann's

iimgination, and, before he announced it, he should have

called to mind the fate of a certain range of mountains

named alter the late Mr. Wilson Croker. The only tangible

grounds for believing in an open Arctic ocean navigable

to the Pole, are that the Russian explorers Hedenstrom,

Anjou, andWrangell, saw patches of open water and rotten

ice oft" the northern coast of Siberia in March and April,

and that Dr. Kane's ship's steward reported having seen

a wide extent of open water in June to the north of

Smith Sound. The K\isiiwc\ polynias or water holes are

in all probability caused by winds and currents acting on
a shallow sea, and, so far as we yet know, they are merely

local. The same thing was observed by Barents off

Novaya Zemlia in November, and an oft'-shore wi i.t "ill

carry the ice from the head of Baffin's Bay at all seasons.

But this does not make the sea navigable. The open

water of Dr. Kane's steward in June was only what might

be expected at that season, though Dr. Hayes found the

same spot covered with ice within a few days of the same
time of year, in 1861. Dr. Petermann's arguments un-

foitunately had the effect of destroying that unanimity,

without which it was hopeless to attempt a successful

representation of the importance of Arctic exploration at

the Admiralty.

The ostensible reason given by the Duke of Somerset
for postponing the cjuestion, was in order that the results

might be learnt of a Swedish expedition then engaged in

exploring Spitzbergen, under the direction of Professor

Nordenskiold. Those results fully confirmed the correct-

ness of Sherard Osborn's views. Nordenskiold reported

that no vessel could force its way through the closely-

packed ice north of Spitzbergen ; but that the ice moves,

after long southerly winds, considerably to the north. "All

experience seems to prove," adds Nordenskiold, "that the

polar basin, when not covered with compact, unbroken ice,

is filled withclosely-packed,unna\igabledrift-ice, in which
some large apertures may be found ; though in favourable

yeais it may be possible to sail a couple of degrees north

of the 80th parallel in September or October."

Dr. Petermann has since promoted the equipment of

Arctic expeditions, which were expected to prove his

theory, and to disprove the opinions of Captain Osborn.

But he has sent prophets to curse his opponent, and
behold, they have blessed him altogether ! In 1S68 the

first German Arctic Expedition sailed under the com-
mand of Captain Koldewey, with instructions to pene-

trate as far north as possible along the east coast of

Greenland, or to try to reach Gillis Land, east of
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Spitzbergen. They made four attempts to press through

the ice, and failed, as all their predecessors had failed.

But it is stated by German writers that this expedi-

tion attained the highest point ever reached by a

sailing vessel, namely, 81° 5' N. This is a mistake. Parry

reached 81° 5' N. in the Heda, and 81° 13' in his boats,

and Scoresby reached 81° 30' N. in 1806, on board

the Kcsolution of Whitby. In 1869 the second Ger-

man expedition sailed, also under command of Captain

Koldewcy, with instructions from Dr. Petermann to pene-

trate through the belt or girdle of ice which encircles the

open polar basin of his imagination, to winter at the pole,

and then to sail across it and explore the Siberian islands.

All very easy to write at Gotha ! But, as usual, Captain

Koldcwey was stopped, as all his predecessors had been,

by the closely-packed ice, and wintered on the east coast

of Greenland, at a part which was visited by Sabine and
Clavering in 1S23. The German explorers made careful

scientific observations, and partly examined a very in-

teresting navigable fiord running into the heart of Green-

land. The expedition returned to Bremen in September

1870, and the experience acquired by two seasons in the

ice has enabled its talented and energetic commander to

orm an authoritative opinion on the best route for north

polar exploration. Captain Koldewey, the first German
authority on Arctic navigation, fully concurs vi-ith Captain

Osborn that the way to explore the unknown region is by
sending an expedition up Smith Sound.

The other Arctic voyages that have been made since

1865 are of minor importance. In 1869 Dr. Bessels

crossed the sea between Spitzbergen and Novaya Zemlia,

and met with field ice between 76° and 77° N. in August.

Norwegian fishermen named Ulve, Carlsen, and Johan-
nesen, found the Sea of Kara comparatively free of ice in

1869— 70, and the latter is said to have sailed round
Novaya ZemHa. In 1870 Count Zeil and von Henglin
made some useful observations on the east side of Spitz-

bergen during a yacht voyage, and obtained a sight of the

still more eastern Gillis Land. In the present year Lieut.

Payer, who served under Captain Koldewey, made a

voyage towards the Polar pack, between Spitzbergen and
Novaya Zemlia, and he reports having nearly reached the

79th parallel, between the 40th and 42nd meridians east

from Greenwich, and again in 60° E., finding open water.

But Mr. Smith, an English yachtsman, in the same sea-

son, was more lucky or more adventurous. He reached
the latitude of 81° 13' N., the highest that has ever been
ever observed on board a ship. Scoresby, indeed, reached
an estimated latitude of 81° 30' on May 24, 1806, but his

highest observed latitude was 81'' 12' 42" on the 23rd.

These voyages merely confirm the observations of Nor-
denskiold and earlier explorers, that, though the pack is

usually met with, east of Spitzbergen, between 75° and

'n° N., it may not be reached in exceptional years until

the 8 1 it, or even the 82nd parallel is attained.

Such have been the results of Arctic exploration since

Sherard Osborn submitted his proposal in 1S65. They
fully confirm the correctness of his views; and the best
English and German Arctic authorities are now in com-
plete accord. There is, therefore, no longer any reason
for postponing the consideration of this question. Six
years have been wasted, and the men who were available

to lead an expedition in 1S65, may be unable to do so

now. But the navy of England still abounds in the same
stuff that made a Parry, a James Ross, a McClintock, and
an Osborn in former years : and it must always be re-

membered that it is out of young Arctic explorers that

Nelsons are formed. The arguments for Osborn's scheme
of exploration by Smith Sound are now strengthened by
the experience of Nordenskiold and Koldewey. The same
evidence of the important scientific results to be obtained

by an Arctic expedition that was produced by the highest

authorities in 1865, is forthcoming now. The argument
that such enterprises in the pursuit of Science have an
excellent effect upon the naval service is as strong now as
it was then. We may, therefore, reasonably hope that

(the Duke of Somerset's reason for postponing the ques-

tion having been entirely removed) the Admiralty would
take the subject of Polar exploration into favourable con-

sideration, if the scientific societies once more submitted
it, with the same arguments as were used six years ago.

C. R. Markham

ORD\S NOTES ON COMPARATIVE ANATOMY
Notes on Comparative Anatomy : a Syllabus of a Co-urse

of Lectures delivered at St. 77iomas's Hospital. By
W. M. Ord, M.B. (Churchill, 1871.)

DR. ORD may be congratulated on having put together

this compact, lucid, and well-arranged Syllabus.

It is well adapted to serve as a framework, for lecturers

on Comparative Anatomy to fill up, and students may also

use it to refresh the memory when once stored with more
slowly acquired information. The abuse of it will be
for men to bolt this condensed extract of scientific food

in order to produce it again under examination. The
author seems to have foreseen this danger, and not only

warns against it, but has been careful to preserve the bald

and dry style which ought to repel those who do not know
how to use the book as he intends. S:ill, experience of

the way in which Prof Huxley's " Introduction to Classi-

fication" is misused by being literally learned by rote,

shows to what ill u-essuch compendia may be put.

The Syllabus begins with a short summary of the dis-

tinctive characters of the organic and of the animal king-

doms, followed by a scheme of classification which follows

that of the introduction just referred to. The several

animal classes from Protozoa to Mammalia are then

treated, so that the arrangement is a zoological one. It

would perhaps have been better if the author had devoted

less space to the enumeration of the characters of orders

and classes, since these are found in other manuals, and if

anatomical points of difficulty had been more fully ex-

plained. For example, more detailed exposition of sub-

jects like the morphology of the compound Hydrozoa,

the development of Echinoderms, and the formation of

the placenta, would have been exceedingly valuable. For

such an object, however, diagrams are almost essential, and,

accepting Dr. Ord's plan, it must be admitted that he has

carried it out with a due regard to symmetry. The only

subject which the Syllabus appears comparatively to

neglect is the difficult but important one of Embryology.

The account given of the Annulata and Entozoa is parti-

cularly clear and excellent. The following extract is a fair

specimen of the author's style and method :

—

" Cl. Brachiopoda,—Sohtary bivalves, in which the
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valves are dorsal and ventral, like the two parts of a
cabriolet in relation to the animal within, instead of lateral

(wing-like) as in Lamcllibranchs. Valves joined by hinge
or not ; never with elastic spring. When not hinged, the
valves imperforate ; when hinged, one, the larger, is

perforate for the transmission of an anchoring ligament,
in the non-hinged the ligament passes out between the
valves. The class is divided into two orders or subclasses,

—the Articulate and the Inarticulate. The Articulate, of
which TerebratuK is type, have usually curious shelly

processes developed from the inner surface of the imper-
forate valve for the support of the arms, and have in the
adult condition no anus ; the Inarticulate, of which
Lingula is type, have no arm-supporting processes and
have no anus."

The account given of the vertebrate skeleton, and
especially of some disputed questions of homology, is not

so satisfactory as most other parts of the Syllabus. It

may be doubtful whether it is desirable to introduce into

elementary lectures the difficult subject of the representa-

tives of the tympanic bones in the lower vertebrata ; but if

so, it is quite useless for men to learn to repeat the " views "

of Owen, Huxley, Peters, Parker, and Humphry, and to

assign the right view to the right man, unless they are

familiar with the facts of embryology, on which alone a

judgment can be formed. Now, whether the incus belongs

to the first visceral arch, as here stated (p. 113), or to the

second, as is believed by some original observers, makes
all the difference as to the correctness or incorrectness of

the statements which follow. Again, whatever doubt still

remains as to the homologies of the pelvis and shoulder

girdle, surely no one who has read Prof. Flower's paper

on the subject and his subsequent remarks in the " Osteo

logy of the Mammalia," can accept the correspondence

of the pubcs with the clavicle. The former may very

probably answer to a procoracoid, as Gegenbaur and
other anatomists suppose, but its mode of development

its position in reptiles, and its relation to the great

nerves and vessels of the hind limb, are all conclusive

against the homology given in p. 116, and more fully in

p. 146. No reason is assigned for the query affixed to the

statement (p. 171) that the elephant's placenta is deciduous

and zonary, which zoologists have hitherto accepted on

the testimony of more than one careful and independent

observer. The statement as to the number of the cervical

vertebnc in mammalia (p. 172) is not exact. No Cetacean

has yet been found in which the full number cannot be
distinguished, however much fuced together the vertebra;

may become. On the other hand, the manati has never

more than six, and the same appears to be true of one

species of Cliolopus (not Cholcepus).

No mention is made of the order Dipnoi in the classifi-

cation of fishes taken from Miiller (p. 117), or again in

the characters of the orders (pp. 133-135). -So remarkable a

form as Lepidosircn should not have been omitted, even if

Dr. Ord accepts the conclusion which Dr. Giinther has very

lately stated in these columns (vol. iv. Nos. 99 and 100).

The new genus Ccratodiis, now that its anatomy has been

so fully investigated, forms no doubt a very complete link

between the Ganoids and the Dipnoi, and many zoologists

will agree with the classification proposed in the ad-

mirable paper just referred to ; but books intended for

students should scarcely pursue the " latest views " so

closely.

In conclusion it is only fair to repeat that these Notes

deserve commendation for their geneial accuracy, and
contrast very favourably with sout; other manuals for

students on the same subject. They wil!, if well used, be

valuable to learners, and perhaps still more so to teachers.

P. H. Pye-Smith

OUR BOOK SHELF
Note-book on Practical Solid or Descriptive Geometry,

containing Problems with help for Solutions. By J. H.
Edgar, M.A., Lecturer on Mechanical Drawing at

the Royal School of Mines, &c., &c., and G. S. Prit-

chard, late Master for Descriptive Geometry, Royal
Military Academy, Woolwich. (London and New York :

Macmillan and Co., 1871.)

When our Civil and Military Engineering Examinations
are daily making larger demands for geometrical profi-

ciency a new and exceedingly lucid Note-book on
Descriptive Geometry comes well-timed. Though much
has been done to expand this collateral offshoot of
geometricalscience since M.Monge, of theEcole Polytech-

nique, first started it, the co-ordinative characteristic of a
science has hitherto been wanting ; it has contained,

doubtlessly, all the abstract principles of orthographic
projection, but principles, to be .available, must be inter-

dependent and derivative. Messrs. Edgar and Pritchard
have felt this deficiency, and have done much to remove
it. Their book, unlike the majority of cheap hand-books,
is neither "patchy nor scrappy," but a continuous and
coherent whole. " Elementary Explanations, Definitions,

and Theorems " come first, followed by twenty-eight pro-

blems on '' The Straight Line and Plane ;" to these suc-

ceed Solids, first singly, and then in " Groups and
Combinations." In like logical order we next have
' .Solids with the inclinations of the plane of one
face, and of one edge or line in that face given,"

and then " Solids with the inclinations of two adjacent
edges given," and, lastly, in this category, " Solids with
the inclinations of two adjacent faces given." So far we
have the principles of projection in a much more per-

fectly co-ordinated arrangement than we have hitherto

found them in, and we must say that the mere act of
mentally assimilating this interdependence of principles

would be wholesome discipline, even if it did not, as it

unquestionably does, facilitate each successive step in

progress, and, most of all, conduce to an integral enter-

tainment of the subject. Again, as naturally derivable

from the consideration of the inclined faces of solids, we
arrive at " Sections by oblique planes," and " Develop-
ments," or the spreading out in one plane of the adjacent

faces of such solids ; and, finally, the development of

curved surfaces. " Miscellaneous Problems " now have
place, and amongst them we notice one from the " Science
Examinations " of last year. The sequence of the four

next chapters is judicious. " Tangent Planes," " Inter-

sections of solids with plane surfaces," " Intersections of
solids with curved surfaces," " Spherical Triangles." A
short chapter on Isometric Projection (quite as long as it

deserves) ends the work, the authors of which we rejoice

to find (in these days of " result-seeking ') much more
desirous of results actual than results visible, and ac-

cordingly, foregoing a somewhat too popular profusion of

diagrams, which, \\hile it undoubtedly facilitates the bare
apprehension of subject-matter, by no means enforces that

comprehension of the subject which attends upon the act

of accomplishing a mental diagram for ourselves. In this

expression of their conviction the authors, we observe,

are at one with Mr. Binns, who, with the same sincerity,

and for like reason, resisted the systematic use of models
in the teaching of "mechanical drawing."

Messrs. Edgar and Pritchard have produced an inex-

pensive, but a well-digested, comprehensive, lucid, and
typographically attractive vade meciim.
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On the Constitution of the Solid Crust of the Earth. By
Archdeacon Pratt, F.R.S. (Phil. Trans., 1871.)

Another contribution to a subject on which the author

his laboured for many years—never perhaps very brilli-

antly, but always in the main soundly. Such unmitigated

nonsense has been talked on the subject of the thickness

of the solid ciust of the earth, even by scientific men of

real power—generally mere mathematicians, sometimes

geologists, rarely indeed physicists—and such extravagant

views on the subject are still propounded and defended

by men like Delaunay, whohavedone good work in closely

allied questions, that it is really refreshing to read Arch-

deacon Pratt's paper. Yet its tone is somewhat hesitating,

almost apologetic, and he finally arrives at the conclusion

that what seems to us to be at least a natural assumption

to make at stariing (viz., that a level surface may be drawn,

not very many miles under the surface of the earth, such

that in spite of hills and ocean beds the amount of matter

shall be the same in every vertical line between these two

surfaces) le.ads to results not after all very inconsis-

tent with those derived from actual pendulum observa-

tions made over the Indian Continent. Sir VV. Thomson's
bold investigation of the tides in the solid earth, due to

elastic yielding, furnishes us with by far the most power-

ful mode of attacking the general question which has been

devised since Hopkins's celebrated suggestion of the in-

formation to be derived from precession and nutation
;

and it is to be hoped that the labours of the Tidal Com-
mittee of the British Association will soon furnish, from

observation, the data required for its numerical application.

LETTERS TO THE EDITOR

[ Tlie Editor Joes not hold himself responsiblefor opinions expressed

hv his correspondents. No notice is taken of anonymous

communications. ]

Instruction in Science for Women
In ihankirg you for the useful account given in your last

number of the various attempts being made m 'different parts of

Enyland to improve the scientific education of women, may I

give you a few more details of the effort now beirg made at

Cambridge to assist the training of those ladies who live too far

from any educational centre to be able to get oral instruction ?

Correspondence classes have been formed in some of the sub-

jects selected for the University Examination of Women, arid the

teachers (chiefly resident fellows of colleges) are attempting to

assist the leading of their correspondents by means of advice,

examinalion papers at fi.xed intervals, and free criticism.

Of course this scheme cannot offer the advfniages which the

lecture svstems of London, Edinburgh, and Cambiidge itself

afford ; but that it does meet a real want in what I may venture

to call the " rural districts " is shown by the fact that more than

seventy women have joined the scheme within a month. Among
the subjects of which you take notice in your article, Mr. Stuart

of Trinity has ra derlaken the higher mathematics, Mr. Hudson

of St. John's the arithmetic (how woefully ill-taught in the average

girls' school no one but the examiner can appreciate), Mr. Bonney

of St. John's the geology, and myself the botany. I should add

that it is not at all the wish of the promoters to limit the scheme

to possible candidates for the Cambridge examinations, but as

f-ir as possible to assist any woman who may be struggling with

the difficulty of reading a new subject by herself

All women who wish to avail themselves of this scheme are

requested to communicate with the Hon. Sec, Mrs. Peile, of

Tninipington, near Cambridge. F. E. KnCHENER
Rugby, Nov. 25

True and Spurious Metaphysics

Df. Ingleby is evidently a strategist of no mean order. The
appalling suddenness of his totally unexpected personal attack,

and the skill with which he has almost made it impossible for me to

reply without laying myself open to the charge of Egotism (second

only in gravity to a charge of Immorality), shows that he is a

good deal more than a mere metaphysician. Of metaphysics

anon—meanwhUe about mathematicians.

1 altogether repudiate the Trichotomy, as Dr. Ingleby gives

it. The man is either a Mathematician or a Non-Mathematician.
There is no intermediate class. Merely to be able to integrate, to

solve differential equations, to work the hardest of Senate-Houes
Problems, &c., &c., is not to be a Mathematician. To deserve

the name a man must have some of the creative faculty ; must be
the noir)T?(s, if ever so little. And to be a Creator in this sense

it is not necessary that one should have devised a new Calculus,

Are .Stokes, Thomson, Clerk-Maxwell on the one hand, or Cayley,

S) Ivester, Clifford on the other mere Experts ? Vet there can
be no doubt that, in Dr. Ingleby's classification, tliis is their

rank.

As regards Hamilton's having placed Metaphysics higher than

Mathematics, I may avail myself of the remark, which I heard

not long ago in conversation, that " what Hamilton thus exalted

was the Rletaphysics of the great thinker (and Mathematician)

Kant, not the common Cant of Metaphysicians." The distinc-

tion imphed in this poor pun is one of enormous importance, for
there are Metaphysicians and Metaphysicians. Here I am
happy so far to agree with Dr. Ingleby, and I shall dichotomise,

but not quite as he proposes.

Metaphysicians A. The genuine article. To this class al I

men worthy of the name of Mathematicians necessarily belong,

as do the higher Physicists, &c., &c., such as Faraday. Hence,
of couise, Archimedes, Descartes (Cartesius, not Cartes!)

D'Alembert, Hamilton, &c., &c., appear in the list. Leibnitz

was, I fear, simply a thief as regards Mathematics, and in Physics

he did not allow the truth of Newton's discoveries ; so he does

not belong to this class.

Metaphysicians B. The spurious article, which has somehow
managed to arrogate to itself the title belonging of right to the

genuine one. Test this class by what it has to show "even in

the present advanced state of metaphysics" (as Dr. Ingleby has

it) : what have we but stagnation, ropes of sand, bitter quarrels

as to the meaning of unintelligible words, and, above all, com-
placent pride in being "not as other men" but dwellers in a

sublimer sphere ? Even Longfellow's idiotic " Youth," who
ascends the Matterhorn when "the shades of night aie falling

fast," carrying a pompous " banner with a strange device," does

not so ridiculously contrast with the practical Whymper and
Tyndall carrying their ropes and ice-axes, as do the Metaphysi-

cians B with the Metaphysicians A :—the Drones with the

Working-Bees.
When I asked for the name of a Metaphysician who was also

a Mathematician, it was of course of Class B that I spoke, the

class containing Hegel and Sir William Homiiton, Bait, (the

former of whom proved that Newton did not undei stand

Fluxions nor even the Law of Gravitation, while the latter

asserted that the pursuits of the Malhematic'an reduce him
either to passive Credulity or to absolute Unbelief!), the class

which is popularly, and (almost therefort) erroneously, known by
the name. P. G. Tait

" Wormell's Mechanics"

I REQUEST to make a few tbservations upon Mr. Wcrmell's

letter in your last number. I shall refer to the paragiaphs he
has numbered.

1. It is true that, by a collation of two passages, a really intel-

ligent student might be able to eliminate the eiror from the first

statement in Mr. Wormell's book to which we have taken excep-

tion. I consider that such collation should be unnecessary in

a text-book.

2. A mathematician would, of course, understand what Mr.
Wormell means, however he might disapprove of its logic ; but

Mr. Wormed writes for beginner,*, and should state his demon-
strations without ambiguity.

4. " Curious" is not the adjective we are templed to apply to

such a blunder as that on p. 112. This has not been coirecied

in even the second edition of the bcok, notwithstanding the
" schoolboy's " aid.

5. We had read Sec. 71, and consequently made the lemaik

about the block and tackle to which Mr. Wormell objects. We
now re-assert that the effect of friction upon the mechanical

powers is too important to h.ive been omitted in a book profess-

ing to treat of Theoretical and Applied Mechanics.

Nov. 25 The Reviewer

Solar Halo

The following description and drawing of a solar halo and

mock suns seen on the morning of the 13th inst., by the Rev. J.
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A. Lawson, at Brancepeth, near Durham, is so perfectly similar

to its appearance as drawn and described to me by another ob-
server at Woodbuni, at the same hour on the same morning,
about twenty-miles north-west from Newcasde, and about thirty

miles from Durham, that its unusually briglit appearance near
Durham may not impossib'y correspond with equally favourable

views of it obtained by observers at more distant places. Tiie

sky, which remaiaed clear during the diy, clouded over towards
midnight on the 13th, and the stars were completely hidden
during the remainder of the night. A slight rain, which began
in the morning, also continued to fall during the day of the 14th,

and the sliy here remained entirely overcast on that evening
until after midnight. Sliortly before four o'clock on the morning
of the I5di the clouds cleared off, and the appearance of several

meteors, one of which was as bright as Jupiter, gave evident

signs of the progress ol the November star shower. The perfect

clearness and darkness of the sky, in the absence of the moon,
at the same time gave e-pecial brightness to the meteors and to

their phosphorescent streaks. Between four o'cloclc and the first

approach of daylight, at six o'chick, thirty-two meteors were
counted, or at the rate of si.xteen per hour, of which three wc-re

as bright, or brighter, than first magnitude stars, nine as bright

as second, six as bright as tliird, and eight no brighter than stars

of the fouith or lesser magnitudes. Twenty-six of these mettors

were directed from the usual radiant point m Leo, which on tlris

occasion, although not very well defined, appeared to beapproxi-
nia'ely close to the star Zeta, in Leo's sickle. About one half of

their number left persistent streaks, which sometimes appeared
to grow brighter after the meteors had disappeared, and I vainly

endeavoured to bring ihi-m into the field ot view of the direct-

visi'in prisms of a small speciroscope, the duration of the brightest

streaks noted scarcely ever exceeding one or two secou' s. A
very brilliant meteor, casting around a flash like that of lightning,

was seen here shorily alter nine o'clock on tire evening of the

13th (and its appearance was also noted at U'oodburn), traversing

the north-west sky. The e particulais, imperfect as they were,

unfortunately, rendered by the cloudy weaiher, are the only

descrip'ions of the November star-shuwer which its appearance
here has hitherto enabled me to supply.

Newcastle-on-Tyne, Nov. 17 A. S. Herschei.

"I had occasion to beat the station at 8.30 a.m. I then firsl

saw them. The night hid been hard froit with a clear sky.

The ground was covere 1 with hoar. There was no mist. Tne sun
was intensely bright, but the air was very chilly. I went home
and looked at Aiy thermometer in the p< achat the north side of my
house ; it stood at 29" F. I then went to the top of a hill to

have a better view. I instantly made a sketch of the phenomenon,

a copy of which I enclose. The 1l wer \ art of the circle was
hidden by a bank of dark clouds. The upper part presented
the most marked appearance, and was intensely white. The
lump to the north side was more inten.se in colours than the
S'mthern, but both were distinct as to quantity of reflected light.

The co'ours were prismatic, but a bright amber prevailed. The
disappearance began at a few minutes before ten, and by five

minutes past f'n all had cleared away. With the exception of

the bank of clouds beneath, there were only a few pencils of

cirrus cloud in the sky.
" Brancepeth, Durham, Nov. 13"

Paraselene

In Nature, Nov. 9, there appeared the description of a
remarkable paraselene observed at Highfield House on the 25th
of Oct. A similar phenomenon was seen at Penrith the same
night from about 10.30 to 11. As this, however, differed
altogether in detail from that observed by Mr. Lowe, I now
offer a sketch of what we saw.

Thin mists and white flying scuds travelled across the sky. A
luminous ring of perhaps at a guess 150" radius encircled the
moon. Within this was a cross of the same brightness as the
encircling ring. The bars of the cross were to the eye horizontal

and vertical, intersecting in the moon. Where the horizontal bar
cut the luminous ring there were bright patches of light (mock
moons), rivalling the moon, as seen through the mist, in brilliancy,

but without its defined outline. Where the vertical bar cut the
ring there was no increase of brightness. Such a portent in ages
gone by might well have filled ciusaders with hope, and perhaps
thus turned the tide of bdttle on the m^irrow. We may make a
useful note for future guidance by remarking what fodowed its

appearance in this district. Up to the 25th we had for some
time had very fine weatherr After the 25th we had five stormy
days of wind and rain. T.^McK. Hughes

The Solar Parallax

Proi'. Newco.mb wishes apparently to make this discussion

as personal as possible. Though I do not intend to follow him
in this respect, I must answer him.

He asserts that my abstract of liis notes was inadequate ; that
I "hid the point of the most remarkable of" my "inaccuracies,

and ignored the imperfections entirely." This is not so. My
abstract was strictly accurate and very much fuller than the
utter triviality of his objections warranted. I distinctly stated
why I did not discuss the matters which he is pleased to regard
as imperfect—his comments being too vague. But this was not
ignoring them. His memoranda were not in a state to be printed
in full, nor d d he even hint that he wished them to be.

As he himself characterises my mistake about his own re-

searc'nes as "the most remarkable of my inaccuracies," it is

fortunate that this mistake is also one I am forced to explain
at length, owing to the tone Prof Newcomb hjs laken
respecting it. I certainly did omit a part of Prof Neivcomb's
charge ; but in his own interest, for it was worded in the very
tone to which I now take exception.

In the first place, it is not to be inferred that, because an
author comments on ^uch and such a work, he thereby wishes it

to be understood that he has himself studied the original memoir
in which the work was presented to the world. For instance :

many very eminent men have commented on the work of Adams
and Leverrier in the matter of Neptune who have not read a line

of the original reasoning of these astronomers. That I, of all

men (who have expressed something like contempt for memoir-
huiiting, and have always cared rather to explain methods and
describe facts than to write the history of astronomy), should be
exjiected to read every memoir to which I refer, is preposterous
in the extreme. It may seem only natural to Prof Newcomb
that when I heard of his having discussed the transit of Venus,
I should hurry to obtain his memoir that I might study it ab initio

usijiif adJinan ; but, as a matter of fact, a paper of the sort, evetr

il placed in my hands, would scarcely tempt me to take up my
paper-knife.

Here are the facts of the case.

I read in the Astronomical Register » letter which may be called
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anonymous, if we please, but which was referred hy every one

who read it to the Astronomer-Royal for Scotland, who showed

not the slightest wish to conceal his identity. Doubtless on

hearsay evidence (in which, however, he placed, I am sure, as

much reliance as I placed in his o\\n statement), Prof. Smyth
asserted that Newcomb had anticipated Stone's labours. I took

it for granted tliat it was so, since I saw no room or reason for

doubt. There was my error. But, says Prof. Newcomb, whence
comes the value 8" -87 "w/tic/t it -uill be noted is Mr. Peti-ic's

pyramid value ? " and on what does Mr. Proctor found his

comments " about my treatment of contacts? I am as much in

the dark as ever." I will tell him. The value 8 ''87 has nothing

on earth to do (so far as I am concerned) with Mr. Petrie's

pyramid value. It is simply the value insisted upon by Prof.

Newcomb in a paper which appeared in the Monthly Notices of

the Royal Astronomical Society for November 186S ; respecting

which Mr. Stone remarked (see the same number of the Notices)

that "the point Mr. Newcomb has r.aised is a question of only

o"'04, viz. between my value and 8" '87—a question, therefore,

of comparative insignificance." Most just remark ! With my
belief as to Prof Newcomb's prior work, was it wonderful that

I concluded that 8"
'87 was his own pet figure for the parallax?

Then it chanced that the Royal Astronomical Society, venturing

to ignore Prof. Newcomb's objections, bestowed on Mr. Stone,

in 1869, the Gold Medal of the Society for his researches into

the Venus transit ; and in the remarks which accompanied the

presentation, it was stated that all preceding researches were

imperfect in this respect, that (to use my own words) "no fixed

rule had been adopted for interpreting the observations of internal

contact." Prof. Newcomb cannot fail to see how this statement

accounts for the estimate (not my estimate) of his supposed

researches.

As a matter of fact, however^apart from the inference to

which Prof Newcomb is so anxious to give point— I am somewhat
hardly treated in this matter. When I came to the part of my book
where Prof Newcomb's supposed researches should be dealt with,

I thought thus in my mind :
" Assuredly Newcomb has done

this thing, for Prof Smyth says so. Shall I leave his researches

unnoticed because I can find no trace of them ? That would be

scarcely fair. Moreover, he is an American, and to omit all

notice of his work will be so much the more objectionable.

Verily I will repeat the statement of my esteemed friend at

Edinburgh, and I will combine with it the weighty judgment
of my friends at the council-board of the Astronomical Society.

Thus will the researches of Newcomb be recorded, and due credit

be assigned to him for his industry and skill, while yet no undue
weight will be given to the numerical result of his labours.

"

That I thus fell into error I have already admitted. But the

error is venial in its nature, and utterly insignificant in its effects.

As I am conscious that it aro.se chiefly from my desire (shown in

other ways and places) to do justice to our American fellow-

workers in science, I am in no way ashamed of it ; and I conceive

that Prof Newcomb should have been the last to comment
in the manner he has done on the subject.

I shall not follow him in his discussion respecting irradiation,

leaving Mr. Stone to deal, in his own good time, with the

arguments by which two Continental astronomers (and one

American mathematician) have sought to deprive him of his

justly-earned credit.

1 would submit, in conclusion, that February 1869 (the date

of the presentation of the Astronomical Society's medal to Mr.

Stone) can scarcely be described as " five years" ago even now,

and my treatise on the sun was published in February 1871,

Chapter I. being in type in November 1870. Nor has the council

of the Astronomical Society (or any member of it) expressed any
doubt, as yet, regarding the justice of the decision arrived at in

1869. Yet not a few members of the council have paid marked
attention to Prof. Newcomb's attacks upon Mr. Stone. Vei-bum

sat. Rich. A. Proctor
Brighton, Nov. 24

The Density and Depth of the Solar Atmosphere

The demonstration relating to the density and depth of the

solar atmosphere, published in Nature Octobers, 1871, page

449, has been entirely misconceived by Mr. Hall. The volume
of the terrestrial atmosphere is an element which obviously has

nothing to do with the question. Atmospheric air, if raised to a

temperature of 3,272,000' Fah., will expand 6,643 times ; hence

a vertical column forty-two miles high will reach a height of

279.006 miles, if brought to the stated temperature. The basis

of computation adopted by Captain Ericsson being an area of one
square inch, he shows that a medium similar to the terrestrial

atmosphere containing an equal quantity i.f matter for corre-

sponding area, transferred to the solar surface, will, owing to the

superior attraction of the sun's mass, exert a pressure of 147 x

27 9 = 410 pounds. And that, if the said medium be heated to

a mean temperature of 3, 272,000° Fah., it will expand toaheightof

Jsi^ = 10,000 miles above the solar surface. But, if a gas
27-9

composed chiefly of hydrogen I '4 times heavier than hydrogen
the specific gravity of which is iV of that of air, be substituted,

the height will be — ! = 100,000 miles. Admitting
I '4

that the ascertained coefficient of expansion, 0'00203 for 1° Fah.,
holds good at the high temperature before referred to, the stated

altitudes of the solar atmosphere cannot be dispu'ed. Mr. Ball's

announcement concerning the properties of spheres, it is scarcely

necessary to observe, has no bearing on the foregoing calculations.

With reference to the effect of inten-e heat, it mil be well to

bear in mind that the before-mentioned rate of expansion holds

good for atmospheric air—within an insignificant fraction—under
extreme rarefaction as well as under high temperatures. We
have no valid reason, therefore, to suppose that any deviation

from the ascertained law of expansion takes place in the solar

atmosphere, sufficient to alter materially the before-mentioned

computations of its depth.

Mr. Ball, in expressing the opinion that we shall not gain much
correct knowledge of the snlar atmosphere by the inquiry insti-

tuted by Captain Ericsson, forgets that the retardation which the

radiant heat suffers in passing through our atmosphere h-is been
ascertained, and tfiat the properties of atmospheric air with
reference to temperature and expansion are nearly identical with

those of hydrogen, now admitted to be the chief constituent of

the solar atmosphere. It is evident that Mr. Bill does not com-
prehend the object of adopting the terrestrial atmosphere as a
means of determining the extent and dep^h of the solar atmo-
sphere, since he does not perceive that the comparison instituted

by Captain Ericsson has brought out the fact that either the depth
of the sun's atmosphere exceeds 100,000 miles, or it contains less

gaseous matter than the earth's atmosphere for equal area. The
importance of this conclusion with regard to the determination of

the retardation of the radiant heat in passing through the sun's

atmosphere is self-evident to all who regard solar radiation as

energy which cannot be absorbed unless an adequate amount of

matter be present Mr. Ball's suggestion that the retardation

depends on the "chemical, i.e. molecular-constitution" of the

solar atmosphere, calls to mind how i^libly some physicists talk

of "arresting" one half, or more, of the solar energy. These
reasontrs apparently do not perceive that the means of arresting

such stupendous energy is more difficult to conceive than the

means of producing it.

Respecting the experiments which have been made with incan-

descent cast-iron spheres, and inclined discs, it is important to

mention that previous experiments had established the fact that

the radiant heat of flames transmits equal temperature, under
similar conditions, as incandescent cast iron. The inference,

therefore, which has been drawn by Captain Ericsson from the

results of his experiments with incandescent cast-iron spheres

regarding the feebleness of radiant heat emaiiating from the sun's

border is not unwarrantable as supposed by Mr. Ball.

New York, Nov. 10 Thule

An Aberrant Foraminifer

I CH.ANCED upon an aberrant form of

Peneroplis the other day, in which the Iree

terminal series of chambers of this Forami-
nifer, ordinarily single, is constricted into

two distinct tubes.

Though new to me, it may not be sj

to some of your readers ; Dr. Carpenter,

however, does not mention it in his mono-
graph.

St. John's College, Cambridge W. Johnson Sollas

"New Original Observation"

Ernst Fribdixokr, of Vienna, begins a communication on
the subject of "which cells in the gastric glands secrete the



84 NATURE \_Nov. 30, 1 87

1

pepsine ?
"* as follows :

—
" Kulliker evwahnt zuerst das Vorkom-

men von zweierlei Zellen in den Pepsindnisen des Hundes." |0n
refening to Kolliker I find, " Bei Thieren sind,wie Todd-Bowman
zuerst beim Ilunde, iih und Donders bei vielen andein Saugern
j^ezeigt haljen, die Magendiiisen ubcrall dojipelter Art," tS:c. In
Todd and Bowman, published some years before this, the two
kinds of glands are figured (the drawings being better than those
of Kolliker), the difference between them in anatomical charac-

ters, the difference of the two parts of the gland, and the differ-

ence in the function discharged by tlie two kinds of cells of each
of the two kinds of glands, pointed out. Friedinger does not even
mention the names of the English observers. L. S. B,

New Zealand Forest-Trees

In your paper of Nov. 9 I observed a letter about New
Zealand Forest-Trees, signed by Mr. John R. Jackson of Kew.

I\Ir. Jackson refers to several of the magnificent varieties

of forest trees belonging to the natural order of Conifera?, which
are widely distributed in New Zealand ; omitting, however,
some of the most common and most valuable, especially the

Kahikatea or "white pine "of the settlers. This tree affords

timber of a white colour, much like yellow deal in appearance
and quality, which is admirably adapted for use as weather-
board, flooring-boards, and scantling for all in-door work as well
as for ordinary furniture. It is most extensively used for all

those purposes. The " Totara " is particularly used for mak-
ing shingles, which form a good substitute for slates as a cover-
ing for roofs.

The Rimu is used for such work as requires a more durable
wood, and for the making of superior furniture, the wood being
much harder and more difficult to work, than that of the
Kahikatea, while its beautiful colour renders it very suitable for

ordinary cabinet work.
Varieties of the acacia, called Kowai by the natives, supply

timber which is specially adapted for the making of pales and
fencing, and which is as durable as Knglish oak ; and there are
many varieties of trees suitable for .ill purposes.

It is, however, in reference to that which is mentioned as the
" Makia " that I think it worth while to trouble you, as I believe

that I may be able to suggest what the word so referred to really

is. I know of no tree or shrub so called, but Manuka, pronounced
Manooka, is the name of the tree from which thenaiives in

former times used to make all sorts of implements, especially the
spears, which formed at once the weapons and the sceptres of

the chiefs. That hardly deserves to be called a (orest-tree, as it

rarely attains any great size.

It belongs, I believe, to the family of " Diosma," and its wood
is used to make axe-handles, ramrods for guns, iSrc. The leaves
have a pleasant aromatic odour, and an infusion of them forms
a passable substitute for tea, to which we were frequently glad
to resort in the early times of New Zealand settlements. The
fresh twigs form an elastic couch, \\ hich constituted our favourite
bed on explorirg parties and in temporary dwellings.

Braintrce, Nov. 20 William Davison

The Food of Plants

Your reviewer takes exception to my empirical description of
carbonic acid in " Notes on the F'ood of Plants," p. 23. I readily
admit—and I should have thought it was unnecessary to do so

—

that to describe carbonic acid as "carbon dio.xide combined with
water " is not strictly correct ; but I think it is much more likely

that I should have led my unscientific readers astray, had I ex-
plained, in more accurate language, the supposed composition of
this acid. Cuthbert C. Grundy

The Germ Theory of Disease

In Nature, October 5, p. 450, Prof. Bastian, versus the
Germ Theory, says:— "Such germs when present would be
sure to go on increasing until they brought about the death of
their host." Now, is it not well known that the larv.-e of
'Jriiiniin spiralis become encysted in the muscles of the animal
infested by them, and are then perfectly harmless to their host,

the fever, sometimes with fatal results, being produced by the

* Aus dem Ixiv. Bande der Sitzb. dcr k. Akad. dcr Wissensch. II. Ablh.
Oct.-Heft. Jahrg. 1871.

migration of the p.arasites from the alimentary canal through the

tissues to their favourite muscles.

Is it necessary, for the support of the germ theory, that the

organism must be found in the Mood ?

George Da\vs->n
Balbriggan, Ireland, Nov. 20

The Origin of Species

Some mouths since a letter appeared in Nature, asking the

author of the article on "The Origin of .Species," published in

the North British Rei'iai\ 1S67, to explain the following p.assage

which occurs in the article :
— " A million creatures are born ;

ten tliousand survive to produce oflsprlng. One of the million

has twice as good a chance as any other of surviving, but the

chances zxt fifty to one against the gifted individuals being one
of the /;;/«</> (i/ .survivors." There is an error in this passage

;

the word " hundred " should be altered to "ten thousand." I

jiresume that with this correction the writer of the letter will

have nu difficulty in following the argument. I am much obUged
to him for drawing my attention to the slip.

The Author of the .Article

NEW VOLCANO IN THE PHILIPPINES
'T^HE island of Camiguin is situated to the north of
J- Mindanao, at some six or eight miles from the

coast, is only a few miles in circuinference, and consists

principally of high land. On the slopes and in the valleys

is grown a large quantity of one of the most important
staples of the Archipelago, the well-known Manila Hemp
—the fibre of the Miisa textilis.

On the first of May, 1871, after a series of violent

earthquakes, a volcano burst out in a valley near the sea.

The earth is said to have swelled, cracked, and then opened,
ejecting large quantities of stones, sand, and ashes, but no
liquid lava. The mischief done by the eruption was
hmited to a small area of two or three miles in extent,

and the loss of life did not exceed eighty or ninety per-

sons, who might have escaped if they had been less

anxious to save their little property.

As the eruption and volcanic disturbances continued for

some time, the alarmed natives abandoned the island in

great numbers, and took refuge in the neighbouring islands

of Mindanao, Bohol, &c., from which, after some weeks,
the eruption having subsided, most of them returned.

During the month of June the volcano ejected smoke and
scoria, which latter are said to have been slowly pushed
up as it were out of the crater, sliding down the sides over
an underlying mass of fine grey ashes which were thrown
out in the first instance ; and a feeble action has continued
by the latest accounts (August).
The eruption, instead of bursting from the top or sides

of the higher hills, occurred in a valley between two spurs
of high land near the sea and in the immediate neigh-
bourhood of one of the principal villages, which the inha-
bitants abandoned, and do not seem disposed to re-

occupy, though the damage done there was trifling.

As is usual here, the stories circulated were of the most
exaggerated kind, and it is only by sifting and comparing
the accounts of reliable eye-witnesses that I have been
able to write an account at all worthy of attention. The
observations made by two intelligent persons, who visited

the island expressly for the purpose, have furnished the
materials for this memorandum. The accounts as to the
height of the cone are mere guesses—from 300 to 1,500
feet. H.M. surveying steamer Nassau, Captain Chimmo,
is said to have visited the island in June, and we may
therefore hope for a careful and scientific account of this

phenomenon.
The present year has been remarkable for the extent

and frequency of earthquakes over the whole of the Archi-
pelago, though, with the exception of the case of Camiguin,
they were not followed by any very serious consequences.

Manila, Sept. 25 Wm. W. Wood
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SPECTROSCOPIC NOTES*

On the Conslnidion, Arrangement, and best Proportions of the

Instrument with reference to its efficiency.

"TTHE spectroscope consists essentially of three parts—a prism,
-*- or train of prisms, to disperse tlie liglit ; a collimator, as it

is called, whose office is to throw upon the prisms a beam of

parallel rays coming from a narrow slit ; and a telescope for

viewing the spectrum formed by the prisms.

Supposing the slit to be illuminated by strictly homogeneous
light, the rays proceeding from it are first rendered parallel by

the object-glass of the collimator, are then deflected by the prisms

and finally received upon the object-glass of the view-telescope,

which, if the focal lengths of the collimator and telescope object-

glasses are the same, forms at the focus a real image of the slit,

its precise counterpart in every respect except that it is somewhat
weakened by loss of light and slightly curved, t

If the focal length of the view-telescope is greater or less than

that of the collimator, the size of the image is proportionally in-

creased or diminished.

This image is viewed and magnified by the eye-piece of the

telescope.

If now the light «'ith which the slit is illuminated be composite,

each kind of rays of different refrangibility will be differently

reflected by the prisms, and form in the focus of the telescope

its own image of the slit. The series of these images ranged side

by side in the order of their colour constitutes the spectrum,

which can be perfectly pure only when the slit is infinitely

narrow (so that the successive images may not overlap), and

accurately in the focus of the object-glass of the collimator, which
object-glass, as well as that of the telescope, must be without

aberration either chromatic or spherical, and the prisms must be

perfectly homogeneous and their surfaces truly plane.

Of course, none of the conditions can be strictly fulfilled. An
infinitely narrow slit would give only an infinitely faint spectrum

;

and no prisms or object-glasses are absolutely free from faults.

A reasonably close approximation to the necessary conditions

can, however, be obtained by careful workmanship and adjust-

ment, and it becomes an important subject of inquiry how to

adapt the different parts of the instrument to each other so as

to secure the best effect, and how to test separately their excel-

lence, in order to trace and remedy as far as possible all faults of

performance.

With reference to the battery of prisms, several questions at

once suggest themselves relative to the best angle and material,

the number to be used, the methods of testing their surfaces and

homogeneity, and the most effective manner of arranging them.

Angle and Aiatcrial of the Prisms.—As to the refracting angle,

the careful investigation of Prof. Pickering, published in the

American Journal of Science andArtiox May 186S, puts it beyond

question that with the glass ordinarily employed an angle of about
60° is the best. For instruments of many jjrisms there is an

advantage as regards the amount of light in making the angle

such that the transmitted ray at each surface shall be exactly per-

pendicular to the reflected. For ordinary glass, the refracting

angle determined by this condition somewhat exceeds 60° ; for

the so-called "extra-dense" flint it is a little less.

The high dispersi\'e power of this " extra-dense " glass is cer-

tainly a great recommendation. But it is very yellow, power-

fully absorbing the rays belonging to the upper portion of the

spectrum, and is very seldom homogeneous. It is so soft also,

and so liable to scratch and tarnish, that it can only be safely used

Ijy casing it with some harder and more permanent glass, as in

the compound prisms of Mr. Grubb, and the direct vision prisms

of many makers.

For many purposes these direct vision prisms are very con-

venient and useful, but they are hardly admissible in instruments

of high dispersive power designed to secure accurate definition of

the whole spectrum, the violet as well as the yellow.

* By C. A. Young, Ph.D., Professor of Natural Philosophy and Astronomy
in Dartmouth College. Reprinted from advance-sheets of the Journal of the

Franklin Institute, by permission of the Editor.

t The curvature arises from the fact that the rays from the extremities of

the slit, though nearly parallel to each other, make an appreciable angle

with those which come from the centre. They therefcre strike the surface

of the prisms under different conditions from the central rays, and are

differently refracted, usually more. The higher the dispersive power of the

instrument and the shorter the focal length of the collimator, the greater

this distortion, which is also accompanied by a slight indistinctness at the

edges of the spectrum.

Test for Flatness of Surface.—For testing the flatness of the
prism surfaces, probably the best method is to focus a small
telescope carefully upon some distant object (by preference the
moon or some bright star), and then to scrutinise the image of
the same object formed by reflection from the surface to be tested.

Any general convexity or concavity will be indicated by a
corresponding change of focus required in the telescope ; any
irregularity of form will produce indistinctness, and by using a
cardboard screen perforated with a small orifice of perhaps ^
inch in diameter, the surface can be examined little by little, and
the faulty spot precisely determined.

Testfor Homogeneity.—It is not quite so easy to test the homo-
geneity of the glass. Any strong veins may, of course, be seen
by holding the prism in the light, and if the ends of the prism
are polished, the test by polarised light will be found very
effective in bringing out any irregularitiesof density and elasticity

in the glass. A blackened plate of window glass serves as the

polariser ; a Nicol's prism is held in one hand before the eye
in such a position as to cut off the reflected ray, and with the

other hand the glass to be tried is held between the Nicol and
the polariser. If perfectly good it produces no effect whatever ;

if not it will show more or less light, usually in streaks ancl

patches.

On the whole, however, the method of testing which has been
found most delicate and satisfactory is the following :

—

A Geissler tube containing rarefied hydrogen is set up verti-

cally, and illuminated by a small induction coil.

A small and very perfect telescope of about six inches focus is

directed upon it from a distance of seventy-five or one hundred
feet, and carefully adjusted for distinct vision.

The prism to be tested is then placed in front of the object-

glass of the telescope with its refracting edge vertical, adjusted

approximately to the position of minimum deviation, and tele-

scope and prism together then turned (by moving the table on
which they stand), until the spectrum of the tube appears in

the field of view. This spectrum consists mainly, as is well

known, of three well-defined images of the tube, of which the

;v(i' image, corresponding to the C line, is the brightest and best

defined, and stands out upon a nearly black background.

Supposing then thefatncss of the prism surfaces to have been
previously tested and approved, the goodness of the glass may
be judged of by the appearance and behaviour of this red image

;

and by using a perforated screen in the manner before described,

inequalities of optical density are easily detected and located.

Irregularities, which would hardly be worth noticing in a tele-

scope object-glass, where the total deviation produced by the

refraction of the rays is so small, are fatal to definition in a

spectroscope, especially one of many prisms, and it is very

difficult to find glass which will bear the above-named test with-

out flinching. Of course it must be conducted at night, or in

a darkened room.

Number and Arrangement ofPrisms.—The number of prisms

to be employed will depend upon circumstances. If the spectrum

to be examined be faint, and either continuous or marked with

dark lines, or by diffuse bands, either bright or dark, we are

limited to a train of few prisms.

The light of the sun is so brilliant that, in studying its spec-

trum, we may use as many as we please. The light is abundant

after passing through 13, and I presume would still be so if the

train were doubled.

Spectra of fine well-defined bright lines also bear a surprising

number of prisms. The loss of light arising from the trans-

mission through many surfaces is nearly, if not quite, counter-

balanced by the increased blackness of the background, and the

greater width of slit which can be used.

As to the best arrangen.ent for the prisms, this also must be

determined by circumstances.

Where exact measurements are aimed at, as, for instance, for

the purpose of ascertaining the wave-length of lines, or the dis-

persion co-efficient of a transparent medium, the prism or prisms

ought to be firmly secuied in a positive and determinable relation

to the collimator. A train of many prisms can hardly be safely

used in such work on account of the difficulty in obtaining this

necessary fixity, and if high dispersion is indispensable, it can

only be obtained by enlarging the apparatus.

But for most purposes it is better that the prisms, instead 01

being fixed, should be mounted upon some plan which will

secure their automatic adjustment to the position of minimum
deviation.

Having now thoroughly tried the plan which I proposed and.
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published in this Journal last November, I am prepared to say

that I cannot imagine anything more effective and convenient.

The an-.ingement of Mr. Browning and its extension by Mr.

Proctor, are equally effective so far as the adjustment of the

prisms is concerned, but are less compact and simple, and do
not afford the same facility in charging the number of prisms in

use.

In my instrument the light, after leaving the collimator, falls per-

pendicularly upon the face of a half-prism, passes through the train

=?F^

of prisms near their bases ; at the end of the train is twice totally

reflected by a rectangular prism attached to the last of the train

(which is also a half prism), is thus transferred to the upper
story of the train, so to speak, and returns to the view-telescope,

which is firmly attached to the same mounting as tlie collimator

and directly above it. Both are immovable, and the different

portions of the spectrum are brought into view by means of the

s-crew, which acts upon the last prism, and through it upon the

whole train. The adjustment for focus is by a milled head, which
carries the object-glasses of botli collimator and telescope in or

out together. Since they have the same focal length, this secures

the accurate parallelism of the rays as they traverse the prisms.

The annexed diagram, taken from the paper already alluded

to,* exhibits the plan of tlie arrangement, and requires no ex-

planation, unless to add lliat, to avoid complication in the figure,

I have represented only two of the radial forks which maintain

the prisms in adjustment ; also, that the prisms are connected to

each other at top and bottom, not by hinges, but by flat springs,

preventing all shake.

By adding another tier of prisms and sending the light back
and forth through a third and fourth story, the dispersion can
be easily doubled with very small .additional expense, except for

the prisms themselves ; the mechanical arrangements remaining
precisely the same.

I desire, in this connection, to call attention to the great ad-

vantages gained by tlie use of the half pi ism at the commence-
ment of the train, a point which hitherto seems to have escaped
notice.

With a prism of 60", having a mean refractive index, ^, I '6,

and placed in its best position, the course of the rays is as shown
in Fig. 2. The side <; /' is just 15 times the cross section, a d,

* After the appearance of the article referred to, I found that Mr. Lockyer
had anticipated me by some months, not only in respect to the method of
malcing the rays traverse the prism train twice, but also in the use of a half
prism at the beginning of the train, and the employment of an elastic spring
in the adjustment for minimum deviation. In all essential particulars his in-

strument is the same as mine, though in some matters of detail there are
differences which have proved to be of practical importance in favour of
my own.
Mr. Lockyer has, however, never printed an account of his instrument,

and at the time of my publication I knew only the fact (which I then men-
tioned), that he intended to send the light twice through the prism train by a
total rctteclion.

The beautiful instrument recently constructed for Dr. Huggins by Mr.
Grubb differs mainly in using compound prisms, and in producing the ad-
justment for minimum deviation by an arrangement of link work, which,
thou£h not theoretically exact, is practically accurate.

of the transmitted beam. In other words a prism of the same
material and angle described, in order to transmit a beam one

inch in diameter, must be one inch high and have sides if inches

long.

But when the light is received perpendicularly upon the face

of a half prism, as in Fig. 3, then, since ^'c = /'t--^cos 30°, the

length of the prism side, be, recjuires to be only i '155 times as

great as the diameter of the transmitted beam.
Thus a train of prisms each i inch high, and Iiaving the sides

of their triangular bases each i '155 inches long, led by an initial

half prism in the way indicated, would transmit a beam i inch

in diameter, while without the initial half prism the sides would

have to be i '667 long, the surface to be worked and polished

would be I '44 (; c. i (367-^1 '155) times as great, and the quantity

of glass required 2'oS {i.e. I 44-) times as great. With a higher

index of refraction the gain is still greater.

This advantage of course is not obtained without losing the

dispersive power of one half prism. But where the train is ex-

tensive this loss is comparatively insignificant, and may be made
up by a slight increase of the refracting angles. Indeed, in an
instrument of the form above described, it is necessary, if the

train is led by a liiholc prism, to reduce the refracting angle from
60' to about 55", in order that the reflecting prism at the end of

the train may not interfere with the collimator, while with the

initial half prism the full angle of 60° can be used, so that in this

case there is practically no loss whatever.
It would seem to deserve consideration, whether in the con-

struction of spectroscopes to be used with some of the huge
telescopes now building, it may not be advisable to carry the

principle still further, by employing hM or more half prisms at

the beginning of the train in order to economise material and
weight.

Dispersive Efficieney.—The dispersive efficiency of the spectro-

scope is its ability to separate and distinguish spectral lines whose
indices of refraction differ but slightly ; it is closely analogous to

the dividing fo:^'er of a telescope in dealing with double stars.

It depends' not only upon the train of prisms, but also upon the

focal lengths of the telescope and co'limator, the width of the

slit, and the magnifying power of the eye-piece.

.\s has been said before, each bright line is an iiii.age uf the

slit whose iiKixiiil/ii/e, referred to the limit uf distinct vision,

depends upon the telescope and collimator, but is independent
of the prism train. The distanee between the centres of two
neighbouring lines, on the other hand, depends upon the number
and character of the prisms, the focal length of the telescope,

and the magnifying power of its eye-piece, but is totally inde-

pendent of the collimator.

In order that two lines may be divided, it is necessary that

the edges of their spectral images should be separated by a certain

small distance—a ?)tiiii/nHiii visibile, whose precise value is of no
particular importance to our present purpose, but which I

suppose to be about ^^ of an inch.

* It is very common to describe the dispersive power of a spectroscope
as being equivalent to a certain number of prisms, or a certain number of
degrees from A to H. But either method fails entirely to convey an idea of
the appearance of the spectrum in the instrument, and it is much better to
name Ihc closest double line which it will divide, or else to give the distance
between the two D lines, either linear (referred of course to the limit of
distinct vision), or angular. If we know, for example, that the D lines
are separated 1% or, what comes to the same thing, appear to be one-si.\th

of an inch apart, we have a definite idea of the power of the instrument.
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From these piinciples it is easy to deduce a formula which will

express the dispersive efficiency of a given instrument, and

enable us to judge of the effect of variations in the proportion

and arrangement of the parts.

Let f be the focal length of the collimator.

/' ,, .• ,1 telescope.

m the magnifying power of the eye piece (which is found

liy dividing the limit of distinct vision by the equivalent

focal length of the eye-piece and adding unity to the

quotient).

n the number of prisms in the train.

Tc the widtli of the slit.

1; the luiiiitnutn visibile above alluded to.

d (I, the difference between the indices of refraction for

t«o adjacent lines ; and finally

5, the co-efficient of dispersion for each prism (which, r

being the refracting angle of the prism, is given by the

equation

.,.)\/ I -jn^sin-

If, now, we put D for the distance between the centres of the

two lines, and /' for their breadth, we shall have

D= m » s 5 /'. d ft, and

But the distance between the edges of the lines equals D- b
;

and this, for two lines as close as the instrument will divide,

must equal /•.

Hence / = in n S/^. d fi
- " -

/
Finding from this the

(I)

d E= »f , H. S (^)

value of d /i, taking its reciprocal as a measure of the dispersive

efficiency of the instrument, and calling it E, we get

E= ;« nh —-fl :

- kj + mwj
This formula, in which jii, n, and S appear as simple factors,

of course supposes that the perfection of workmanship and
intensity of the light are such that there is no limit to the

magnifying power and number of prisms wliich may be em-
ployed.

My special object, however, in working it out has been to

exhilJit clearly what is evident from its last term, the dependence

of the dispersive efficiency upon the focal lengths of collimator

and telescope.

Differentiating equation (i) with respect to/andy"', we obtain

(kf+mw/^y- I

which shows that any increase in either y'or /"' adds to the dis-

persion. If yincreases, both D and !> increase in the same pro-

portion, and so, of course, does the width of the interval between
the adjacent lines; while every augmentation of y ' decreases the

wiJih of the spectral images without in the least affecting the

distance between their centres.

This princip'e seems to hive been often overlooked, and colli-

m.^ll)rs and telescopes of short focus employed when longer ones

would have been far better.

Ill spictroscopes designed to he used for astronomical purposes,

at ilie principal focus of a telescope, there is, of course, no
advantage in making the angle of aperture of the collimator

nuich greater than that of the equatorial iiself; accordingly a

collimator of one inch aperture ought to have a focal length of

10 or 12 inches, or, if special reasons determine a focal length of

only 6 inches, then it is needless to make the collimator and
view telescope much over half an inch in diameter, and the

prisms may be correspondingly small.

If, on the other hand, the focus of telescope or collimator is

lenglhened for the purpose of securing increased dispersion,

object glasses and prisms must also be correspondingly enlarged,

in order to transmit the same amount of light.

It is, perhaps, worth noting that when y' and y'l are equal,

formula (i) becomes simply

E = 5./
k + mw (3)

Luminous Effidency.—The extreme faintness of many spectra

greatly embarrasses their study, so that it becomes a matter of

interest to examine how the different dimensions and proportions

of a given instrument stand related to the brightness of the

spectrum produced.

It appears to be_necessary, for this purpose, to distinguish two

classes of spectra, those composed of narrow and well defined
bright lines, and those which are not, the light being spread out
more or less evenly and continuously.

The brightness of a spectrum of the latter kind is evidently
direcUy proportional to the amount of light admitted, diminished
by its subsequent losses, and inversely to the area over which it

is distributed ; similar considerations apply in the first case, only
as the lines are exceedingly narrow images of the slit, their

brightness, being independent of their distance from each other,

is inversely proportional to the length of the lines simply—;>.,
to the -uidlh of llie spectrum, having nothing to do with its

Using the same notation as before, merely adding
; = intensity of source of light.

/ = length of the slit.

a = linear aperture of the collimator object glass
;

and supposing the prisms and view telescope of a siz; to take in

the whole beam transmitted by the collimator, and that the
angular magnitude of the luminous object, as seen from the slit,

is sufficient to furnish a pencil large enough to fill the collimator
object glass, we shall then have for the quantity of light trans-

mitted to the prisms the expression

i/u,'lL.

This is afterwards diminished in passing through the prism
train and telescope.

To estimate the precise amount of this loss is very difficult,

and the algebraic expression for it is of so complicated a
character that it would be of little use to attempt to introduce it

into our formula. Calling it .S', however (which of coarse is a
function of the number and refracting angle of the prisms, as well
as of the optical character of the glass), we may write for the
quantity of light effective in forming the spectrum,

Q = i
I

-iv —; - S. And this expression applies to both kinds

of spectra—bright line and continuous.

In the continuous spectrum this light is spread out over an
area whose length is the angular dispersion of the train * A

,

multiplied by the magnifying power of the eye-piece and by the
focal length of the view telescope, and whose breadth is the
width of the spectrum. Putting A for this area, we have

f
And for the intensity of light in the continuous spectrum,

which equals Q -r A, we get finally

L ^ ilwa°--P?,
Ini' n Ayi -/•

(4)

I( we neglect the loss of light in transmission, nd takey'= y'',

the formula simplifies itself to

L'= -^^^-> (5)m - n ti J
Kither of these formu'.se shows how rapidly the light i-; cut

do.vn by any increase of the dispersive powtr, whether by adding

ti the prism train or by enlargement of the linear dimensions of

til*:; apparatus.

Our only resource in dealing; with spectra of this kind, when
the limit of visibility on account of faintness is nearly attained,

seems to be either to increase ; or a. If the luminous object be

a point (like a star) we can do the former by concentrating its

light on the slit with a lens ; if it be diffuse, like the light of the

sky, I know no means for producing the desired concentration,

and we can only gain our end by increasing the angular aperture

of the collimator.

For the discontinuous bright-line spectrum, the case is quite

different. Q, ;>. the quantity of light which goes to form the

spectrum, remains unchanged, but instead of A the whole area

covered by the spectrum we have only to consider its width, i.e.

the length of the lines, t

• A = « (sin - • (mh X Sin i r) - Sin - > i>i Sin i r) ) where ^^ and

M , are respectively the indices of refraction for tfie linesA and H ; the prisms

being supposed to be so mounted as to maintain the position of minimum
deviation.

t So long as the opening of the slit is small enough to secure accurate de-

finition of the lines, it is not necessary to take into account either this or the

magnifying power as diminishing the brightness of the lines by increasing

then- breadth, since irradiation alone gives them a sensible width sufficient

to render the effect of other causes comparatively unimportant.
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A\'e then have A' = -

f '

and for the brilliance of the bright line spectnim, we get

A'
(6)

If we neglect S, the loss of light in transmission through the

apparatus, and suppose/ = /', this becomes

A' ^

mp (7)

These fonnula; show that with a spectrnm of this kind we may,

without diminishing the brightness of the lines, increase the

dispersive power of our instrument to any extent by increasing

.its linear dimensions; if we increase the dispersive power hy

adding to the prism train, the case is different, since i' is a func-

tion of ;;, the number of prisms.

AW' foiitt of Spectroscope.—I close the article with the sugges-

tion of a new form for a chemical spectroscope, which seems to

present some advantages in the saving of material and labour as

well as of light.

The figure ( Fig. 4) sufficiently illustrates it, except that it may be

necessary to add that I have not represented any of the many pos-

sible convenient arrangements for reading off the positions of

lines obsen'ed. The centre of motion for the telescope is at c,

the collimator remaining fixed.

The half prisms of heavy flint-glass are concave at the rear

surface, and diiedly cemented to the single crown glass lenses,

which form the object-glasses of telescope and collimator. There

is thus a saving of two surfaces over the common form ; and, what

is more impnrt.int, the prisms to fit telescopes of a given aperture

are considerably smaller on the face, and can be made from plates

of glass of less than half the thickness required by the ordinary

construction, a circumstance which greatly reduces the difficulty

of obtaining suitable material.

NOTES
We learn by British-Indian cable th-it the English Govern-

ment Eclipse Expedition arrived at Galle on Monday last ; all

well. The authorities in India and in Ceylon are doing every-

thing they can to assist the party. M. Janssen has gone to the

Neilghcrries. Mr. Lockyer is in communication with Colonel

Tennant. The weather was at that time fine.

Proffssor John Young has written to the North British

Daily Mail, detailing the reasons for the notice of motion which

he gave in April last to the General Council of the University of

Glasgow, relative to the division of the chair of Natural History

in that University. The duties of the chair would render it

ncumbent on its occupant to teach, if required to do so, Zoology,

Comparative Anatomy and Physiology, Geology and Palaeonto-

logy, Mineralogy, Mining, Metallurgy, and possibly Meteorology.

Actually, Professor Young gives instruct on in Comparative

Anatomy and Geology. He is naturally extremely anxious that

he should no longer be called upon to teach subjects which, in

the present state of science, it is impossible can be efficiently

combined. It is to be hoped that, before long, the University

will see the necessity of instituting a separate chair of Geology,

as has recently been done at Edinburgh ; but where will be

found a Sir Roderick Murchison to endow it in so m\niificent a

At the second M. B. Examination for Honours at the University

of London, Mr. William Henry Allchin, of University College,

has taken the Scholarship and gold medal, and Mr. Henry

Edward Southee, of Guy's Hospital, the gold medal in Medi-

cine ; Mr. Richard Clement Lucas, of Guy's Hospital, the gold

medal in Obstetric Medicine, and Mr. Ernest Alfred Elkington,

of ihe General Hospital, Birmingham, the gold medal in Forensic

Medicine. At the second B. A. and second B.Sc. Examination,

Mr. Thomas Olver Plarding, of Trinity College, Cambridge,

cbtained the Scholarship in Mathematics and Natural Philo-

sophy. No gold medals were awarded in Animal Physiology,

Chemistry, Geology and Palceontology, or Zoology.

Mr. Lazarus Fletcher, of the Manchester Grammar
School, was on Saturday last elected to the vacant scholarship at

Balliol College, on the foundation of Miss H. Brakenbury, for the

encouragement of the study of Natural Science. Mr. Hains-

worth, of the same school, and Mr. Greswell, of Louth School,

were also mentioned by the examiners as worthy of commenda-

tion. The scholarship is worth 70/. a year, and is tenable for

three years.

With reference to the destruction of the Museum at Chicago,

we learn that Dr. Stimpson's own collection of North American

shells formed part of the Smithsonian Museum ; and that the

collection made by Professor Agassiz and Count Pourtales, in

their deep-sea explorations of the Gulf of Mexico, belonged to

the Cambridge Museum. Many of Dr. Stimpson's MSS. and

drawings have been published. Mr. Gwyn Jeffreys was, as oar

readers are aware, fortunately the means of saving some of the

shvdls from the Gulf of Mexico, which he is now engaged in

working out before returning. Many valuable specimens which

Mr. Jeffreys took to Chicago of course shared the fate of the

remainder ; some ol them, however, he hopes to be able to

replace. Professor Agassiz has offered Dr. Stimpson a place at

Cambridge, Mass., and to give him the means of again carrying

on dredging operations in the Gulf of Mexico.

A FlNic young pair of the Grey seal (HaKcha'rus gryptis') has

just been added to the Zoological Society's living collection.

This species, although not uncommon on some pans of the

British coast, has never previously been received alive by the

Society. The present specimens were obtained near St. David's

in South Wales, where this seal is said to be of not uufrequent

occurrence. Besides this seal, the Society's collection also con-

tains examples of three other Phocidce—namely, the sea-lion

{Otaria jitbata), the Cape eared seal [Otaria piisilla), and the

common seal (Phoca vitiilina).

In the Northern United States the richest marine fauna is to

be found in the vicinity of Eastport, Maine, the adjacent region

of the Bay of Fundy having become classic ground through the

labours of Stimpson, "Verrill, Packard, Morse, Webster, Hyatt,

&c. It is rumoured, according to HarpcPs ]Vcckly, that Mr. J.

E. Gavit, of New York, president of the American Bank-note

Company, and at the same time an eminent microscopist, has it

in contemplation with some friends to erect a building at East-

port, to be suitably endowed and maintained for the use of any
naturalists who may wish to avail themselves of the facilities it

may afford. We can only hope that so excellent an idea may be

realised at an early day.

The latest advices from Captain Hall's expedition were dated

at Upernavik, September 5, being somewhat later than the in-

formation brought back by the Congress. After parting with

the Congress at Disco, Captain Hall sailed nearly north until he

reached the harbour of Proven, where he landed and endeavoured

to obtain dogs. In this, however, he was not very successful,

procuring only eighteen, most of which were not well fitted for

service. From Proven the Polaris proceeded to Upernavik,

arriving there on the 30th of August. He left that port on the

5 th of September, and continued on his polar journey.

Among the movements of naturalists abroad, we understand

that Mr. J. Matthew Jones, F.L.S., President of the Nova
Scotian Institute of Natural Science, intends spending the

winter months in the Bermudas, for the purpose of more
thoroughly investigating the marine zoology of the group.

Messrs. Wsstermann, of Brunswick, announce for early
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pulilication, in two volumes, a rendering into German, by Herr
Schellen, of the French translation of P. Secchi's "Le Soleil."

The Feuillc des yeuncs Naturalistes, to which we called atten-

tion some time ago, has entered on its second year of existence

in a somewhat enlarged form. Aiming at the development of an
intelligent love of nature amongst French schoolboys, it claims

the syiniiathy of all those amongst ourselves who, by means of

school museums and natural history societies, are labouring in

the same field. The editor solicits contributions from Eiig.r,u

boys, on any subject connected with natural science, which he

promises carefully to translate and publish.

On Ihe 5th of January, 1872, will be published, in Bombay
the first number of a monthly journal, the Indian Antiquary,

intended as a medium of communication between Oriental

scholars in India, Europe, and America, and a repertory for in-

lormation on the Antiquities, History, Geography, Literature,

Religion, Mythology, Natural History, Ethnography, and Folk-

lore of India and adjoining countries, and thus embracing a

similar variety of subjects to the English Notis and Queries, the

plan of whieh the Indian Antiquary will, to some extent, follow.

The most eminent Orientalists in India, Europe, and America,

it is expected, will become contributors to the pages of this

journal, and it will be edited by Mr. J. Burgess, M.R.A. S.>

F. R.G. S. Ttie London agan:s will be Messrs. Triibner and Co"

Wk. have received the first number of " The Garden," a

weekly newspaper, edited by Mr. W. Robinson, F. L.S. It

contains original articles by the editor and other correspondents

on gardening topics, illustrated by wood-cuts, instructions for

gardeners suited to the time of the year, descriptions of new
plants, &c.

Mr. W. F. Denning, the Honorary Secretary of the Ob-
serving Astronomical Society, publishes "Astronomical Pheno-

mena in 1872," a complete guide to the astronomer for the more

important phenomena to be looked for during the year.

Mr. Rothschild, of the Rue des Saints Peres, Paris, has

commenced publishing, in large folio numbers, a magnificent

work upon the Trajan Column at Rome. A complete series of

mouldings was executed in 1862, by order of the Emperor, for

the Louvre Museum. A cast was taken of these mouldings in

galvano, by the Procede Oadry, and from these casts phototypo-

graphic plates have been djna. There will also be many wood-
cuts interspersed through tlie work. The letterpress will be by

M. W. Frochnor, the conservator of the Louvre Museum. It

will be finished in 1S73.

Mr. Cuthbert Collingwood, M.A. and B.M., O.xon,

F. L. S. , &c., author of " Rambles of a Naturalist on the Shores

and Waters of the China Seas," &c., announces, as in the

press, "A Vision of Creation," a poem, with an introduction,

geological, and critical.

Prof. Huxley, in his address at the distribution of prizes at

the Oxford Local Examination at Manchester, spoke as follows :

" He believed that he was speaking entirely within measure

when he said now that there was nowhere in the world a more
efficient or better school, so far as it went, for teaching the great

branches of physical science than was at the present time to be

found in the University of Oxford. He thought it riglit that

he should here state what had come to his knowledge as a mem-
ber of the Royal Commission connected with these matters.

That noble University had within the last ten or fifteen years

devoted no less than aboiU 100,000/. to the endowment and

equipment of physical science and physical science only.

M. JOL\', a distinguished member of the French Academy of

Medicine, has recently read a paper before that learned society,

in which he attributes the enervation of the nation, as evinced

during the late war, to the combined effect of alcohol and nico-

tine upon the national character. "Tobacco," s.ays Dr. Joly,
" although of only recent introduction, has gained upon its older

rival. Imitativeness and 'moral contagion' have done their

work, until tlie use of this poison has penetrated everywhere

—

has enslaved the nation, caused personal and racial degeneracy,
enervated the entire army, and made it slow to fight and power-
less in action. The use both of spirits and tobacco lin« fright-

fully increased, and hum;,n depravity c^uld scarcely devise a
worse compound than the mixture of brandy and tobacco, which
is the latest liquid novelty patronised by Parisian sensualists.

The French consume more tobacco than any other nation."

The Gardener's Chroniele states that a series of photographs
devoted to the illustration of Linnean relics has been recently

issued in Sweden, and copies are to be procured in London.
They consist of photographs of Linne's statue in the Botanical

Garden at Upsala, of the Botanical Garden itself, the monument
in Upsala Cathedral, his country seat and museum at Hammarby,
a portrait, one of his letters, and other objects of interest in con-

nection with the great naturalist.

An interesting contribution to the supposed "Serpent Wor-
ship " in Scotland is stated to have been lately discovered near

the shores of Loch Fell, near Oban, where the form of a mon-
strous serpent three hundred feet in length has been disinterred.

From the accounts which have been published it would appear

that the figure of the serpent was excavated in the rocks above
the lake, and had become overgrown.

Some interesting experiments have lately been tried at the

Crystal Palace to improve the illuminating power of ordinary

gas. The inventor, by mixing a certain proportion of oxygen
with the gas as it issues from the burner, claims to have found
both a more economical and a more wholesome method of burn-

ing gas. There is no doubt that the light is much more bril-

liant, the only question is whether it is not too expensive. The
o.xygen is generated by passing supersaturated steam over red

manganate of soda previously heated in dry air. The steam
absorbs the oxygen from the manganate, and on being con-

densed the oxygen passes over alone and is mixed with the gas at

the burner.

The Indian Medical Gazette says that a report furnished by the

Inspector of Police to the Bengal Government shows that of 939
cases of snake bites in which ammonia was administered by the

police 702 are reported to have recovered, and the average length

of time between the bite and llie application of the ammonia is

said to have been in fatal cases 4h. 12m. 13s, and in cases of

recovery 3h. 28m. 14s.

On the 29th of September a slight shock of earthquake was
felt at Memoodabad in the Ahmedabad CoUectorate, Bombay.

It is stated that an aerolite weighing 1271b. fell lately near

Montereau (Seine-et-Marne) in France It appears to have come
from the east, and burst with a loud explosion, giving a bright

blue light. It is of an irregular spheroid shape and black, and
is to be sent to the Academy of Sciences.

A very violent typhoon raged at Hongkong on the 2nd of

September, doing an immense amount of damage both on land

and sex

On October i6th a terrific hurricane swept over Halifax, New
Bnmswick, and caused a large amount of damage. It was
accompanied by an extraordinai-y high tide, which was un-

exampled in the history of the city for damage and violence. On
the same and the following day, very heavy storms were ex-

perienced on Lake Superior and Lake Huron, which caused the

destruction of many vessels and the loss of numerous lives.

In Ecuador there have been discovered in the forests of Santa

Helena the trees yielding the red guinea bark.
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An earthquake look place in the beginning of October on the

Isthmus of Chiriqui near Panama.

Dr. Robert Brown, in a communication on the "Interior

of Greenland," states that all the results of the attempted explo-

rations of the interior serve to show that this is one huge mcr

de glace, of which the outlets and overflow are the comparatively

small glaciers on the coast, though when compared with the

glacier system of the Alps, they are of gigantic size. The out-

skirting land is, to all intents and purposes, merely a circlet of

islands of greater or less extent. There are, in all probability,

no mountains in the interior—only a high plateau, from which

the unbroken ice is shed on either side to the east and west, the

greater slope being toward the west. No mountains have been

seen in the interior, the prospect being generally bounded by a

dim, icy horizon. Dr. Brown considers Greenland susceptible of

being crossed from side to side with dog or other sledges, pro-

vided the party start under experienced guides, and sufficiently

early in the year.

Occasional glimpses of pre-historic times are afforded to us.

One of the Indian papers records the deeds of a mad elephant,

which made its way from the Rewah territory into the Mundla

district. The first day it attacked the village of Tarraj, when

the inhabitants took refuge on the roofs, but it killed a woman
and child. The next night it went to the village of Mauzah and

killed a boy. Two days after it killed a woman at Barbashore,

and on the following night added to the number a man and

woman at Kamaria. Thence it made its way to Donoria, and

the villagers tried to escape, but two old women met their

death, and another was trampled on and seriously injured. Its

next stage was Manori, destroying a woman and two children,

and so to Karbah. Here it snitched a baby from the mother's arms

and killed it, and in the evening succeeded in killing a man in the

same place. The next night a man was killed at Nigheri, and

on that following another at Banu. On the 7th February it met

with a check in passing the Ramgurgh Tahsil, where it was fired

on, and r.:treated to Bijori, taking revenge by killing a man and

a boy. On the Sth it surprised a party of villagers in the jungle,

who had escaped from Nanda, again taking a woman's baby

from her arms and killing it. Tire next slaughter was of a man
at Belgaon and another at Belgara. It then visited .Sayla, the

villagers making their escape, except one boy, who was caught

by it, but only rolled about for fun, but the elephant went into

the village and pulled down several houses. By the 15th he was

at Mohari, and injured a man and woman by rolling them about

without killing them. On the ig'h it killed one man and

wounded another at Naraingunj. By this time a party was got

together to resist it, about three weeks having elapsed, and the

animal was driven across the river Nerbudda and into the jungle

of a hill, but from which the force was inadequate to dislodge it.

In three weeks it drove the people out of many villages, killing

twenty-one persons, wounding others, and ravaging the country.

It is alleged to have devoured five of its victims. The above

recital of what took place in a relatively settled country, gives

colour to the legends of Hercules and Theseus. In this case

nothing is said of the destruction of crops which must have

taken place.

An improvement in the apparatus attached to fire-engines has

been proposed by Mr. Prosser in the form of a spreading fire-

nozzle, the object of which is, by means of a number of moveable

as well as fixed fingers so to direct the jet of water that it shall

divide it into a more or less fine spray. The water is thus

economised, and instead of a large proportion running off after

scarcely coming into contact with the burning material, every

drop, falling in the form of a conical shower of rain, performs

its part towards extinguishing the fire.

COLDING ON THE LAWS OF CURRENTS
IN ORDINARY CONDUITS AND IN THE
SEA

II.

"PORCHHAMMER has filled up that gap by his researches
' upon the water of the ocean ; for we can now, by the help

of his results and of the temperatures, ascertain pretty exactly the

specific weight of the water of the ocean in the principal seas of

the globe. Calculation has proved the correctness of Maury's

original notion, viz., that the density of the water of the ocean

is least at the equator, and increases with tolerable regularity in

proportion as we advance towards the north and towards the

south. The water of the Atlantic seems to be of the greatest

density at about 60'^ N. latitude to the south and south-east of

Greenland. If we take this density as unity, the specific weight

of the water of the sea will on an average be represented by the

following numbers :—
Norther

Between 60°

Hew
lid 70" lati-

tude in Davis Straits

About 60° latitude in the
Atlantic ......

Between 50° and 60° lati-

tude in the Atlantic . .

Between 40° and 50° lati-

tude in the Atlantic . .

Between 23° and 40° lati-

tude in the Atlantic . .

Between o' and 23° lati-

tude in the Atlantic . . 09966

Southern Hemispheue

In the Cold Currents of
Cape Horn 0*9990

In the Atlantic .... 09984

In the Atla

Of these the former, those of the Northern Hemisphere, are

most to be depended on, because the observations there have
been most numerous.

It will be seen by this table that the density of the water

of the ocean increases along with the latitude, and in almost
the same proportion both north and south of the equator. But
Forchhammer has also determined the saltness of the sea at various

depths, and has found that it decreases in very slow proportion

with the increase of the depth. It we start from this fact,

taking account at the same time of the decrease of temperature
in proportion to the depth, we find the result to be that, at 500
fathoms below the surface, the density of the water of the sea

over the whole globe maybe considered as equal to i, the differ-

ence at any particular point being scarcely discernible. But
since the density of the water of the ocean at a depth of 3,000
feet is everywhere equal to I, and since at the surface it di-

minishes as we approach the equator, it is evident that the mass
of water underneath cannot be in equilibrium ; that if the surface

of the sea is more elevated between the tropics than under the

poles, and if we take the mean densities given above, at the

surface, and at the bottom of this liquid mass, we find that the

height of the surface of the sea above the level corresponding to

the density of I, ought to be nearly as follows :

—

Height between the Equator and the Tropics 6 '6 feet.

,, ,, Tropics and 40° lat. . 4"2 ,,

,, ,,
40° and 50° ,, 2*2 „

11 )>
50° and 60°

,, o'9 ,,

,, at 60°
,, CO ,,

,, between 60° and 70°
,, 30 ,,

But a similar difference of level necessitates the formation of a
double surface-current passing from the equator to the two poles,

and that cannot take place without entailing a diminution of the
height of the water under the tropics, unless, indeed, there be an
equivalent afilux into the tropical seas. But if the level of the
water between the tropics be lower, the equilibrium of the under
strata will be destroyed, and there ought, consequently, to be a

submarine current which comes both from the north and the
south towards the equator. That there really exists a current in

that direction is a result of the circumstance that the temperature
of the sea decreases with the depth.

Supposing then that there were no other forces in action, the

difference of level mentioned above, ought, as Maury at first ad-

mitted, to give rise to a surface-current from the equator to the
poles, and an under-current from the poles to the equator.

But these currents are enormously modified by the interven-

tion of other forces. The north-east trade-winds react against

this equatorial current of the northern hemisphere, exercising

upon the surface of the sea an oblique pressure, of which the

effect is greater than that of the difference of level. There re-

sults from this, reckoning from the 30° latitude, a rising of the
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water in a direction contrary to the liquid masses which the

soutli-east trade-winds tend to draw from the south Atlantic
;

at the same time the north-east trade-winds force the waters

of the surface, as Franklin supposed, to take a south-western
direclion towards the Carribean Sea. In this sea, and in the

Gulf 01 Mexico, where the trade-winds exercise no influence, the

water continues its course to the north by the Strait of Florida,

and thus gives birth to the Gulf Stream. Rut in order to enable
the Gulf Stream to advance from the Gulf of Mexico and the

Strait of Florida as far as 30° N. latitude, a difference of level is

necessitated, which can be calculated by the help of the general

formula; for the movement of water in currents ; by this means
we find that the level of the water in the Gulf of Mexico ought
to be about 6 feet higher than at St. Augu-tine. If we then ob-

serve that in accordance with the density of the water at St.

Augustine, the level of the sea ought to be found to be about

2i\ feet above the point marked zero, which corresponds to the

mean density of i, it follows that the level of the Giilr of M-xico
is about 9.1 feet above that point, and that the trade-winds are

the means of adding a height of 3 feet to the water of that gulf.

After this immense curr nt—which, in the Strait of Bemini,
maybe compared toa river delivering at the rate of 1,600,000,000
culjic feet per second— has passed St. Augustine, it pursues its

course to the north-east, as has been said above. In order to

accomplish this long passage, if has at its disposal, at the most,

an incline of \\ feet ; but it is easy to see that the force which
results from this is altogether insufficient to accomplish the work
which this movement dem.ands, and it eviden ly follows that the

Gulf .Stream ought, during all this curse, to be subjected to the

action of another force, to which hitherto our attention has not
been drawn. But what is this force of which we have thus taken
no notice? Singularly, it is an old acqua'ntance, whose function we
have not sufficiently unders'ood. although Kepler was the first to

announce its importmce. In fact, the force which impels the

Gulf Stream towards the north is simply that which results from
the rotation of the Earth ; and it acts not only upon the Gulf
Stream, but is, as we shall see, the chief cause of all currents,

both a'mospheric and marine. That the daily rotation of

the earth should exercise an influence up-m all currents which
go from the equator to the pol<-s and viccversd, and that the

direction of the trade winds are due to the same cause, are facts

well kuiiwn. But though it is agreed that thisro'ation acts upon
the currents of the ocean, opimon has hitherto been very much
divided as to the importance of the action ; some maintainini;

that the rotation of the earth is the chief cause why the t iulf

Stream and the polar currents follow respectively the directi^^ns

north-east and south-west, while others hold that it cannot cause

any change to speak of in the courses taken by the ocean currents,

courses wh ch they would continue to follow all the same were
there no rotation of the earth. But although there is so much
dispute as to this point, every one agrees in acknowledging that

we know but Utile about the matter, and in any cise not'.iing

certain of the laws which regulate the movements of the ocean
a'ld atm isphere ; for we are at pre-ent ignorant whether the

atoms of water or air move without resistance, or whether they

meet and are subject to the action of certain forces, and we
know still le-s about the origin of these foives, their mag-
nitude, &c. This ignorance on the suliject of the influence

which the rotation of the earth exercises upon the currents

is evidently due to th^ impcriect knowledge which we have
of the laws which regula'e the movement of fluids in cur-

rents ; for if we had been able to ebtabli-.h that such a

force ought to be in play, we would, without doubt, .'^oon

hive de'ermined the true expression. The thing 's, in fact,

very simple ; if we suppose that a section of element cur-

rent flows from the equator in the direction of the meridian
in a definite channel, that line will turn with the earth with a

'' TT A*
speed from west to east = ",- ^ cos 0, 9 representing the lati-

S6400
tude, and R the'radius of the earth. After a time dt, during
which the current in question will arise at latitude d + d 6,

it will act upon the sides of the canal as if it were sub-

jected to a force which, in the time d /, had communicated to it

an increase of speed ——— sin. 8 d 6 from west to east, the line
86400

of current being supposed perfectly free. The force which results

from the rotation of the earth ciaild then be represented by

it = ^ sin. fl I )
= sin. e V

86400 ^d l' 80400
V being the speed in the supposed channel. But the movement

not being free, since the material section which we are consider-

ing is forced to move in a channel from south to north, it will

exercise per unit of ma.ss against the sides of the canal, a pre.'isure

1^ directed from west to east. If the section, as we have supposed,'

forms part of a current compelled to movecircidrrly in a channel,

it is evident that the surface of the wa'er will rise from left to

right ; and if we designate the height by what it rises by /;, for a

breadth of channel = /, we shall have — g —r = '-—^•

The trajectory being the same, it is clear that the surface of the

current ought to present the same .'lope, whether it moves in a

channel or flows freely in the middle of the sea. But it is no
less evident that whatever be the situation of this trajectory on the

surface of the globe, the section which in the lime / is found at

latitude 6, and after the infinitely small time di, arrives at latitude

8 + d 0, ought, under the influence of the rotation of the earth,

to move in the same manner as if, the earth being immovable, it

had been driven from west to east with a force

sin. 0. sin. in v

13750

where v still represents the speed of the section under considera-

tion, and K' the angle which the direction of the trajectory described

makes with the eastern part of the circle of latitude. But we
cm, in consequence, put aside the rotation of the earth, and
consider the latter as immovable if to the other forces which
act upon the water, we add the force 1// acting from west to east.

If we decompose this into two other rectangular forces, one of

them following the direction of the current, which, let us suppose,

has throughout its course a firll -r-, , we find that its surface
•=

df.

ought to present from left to right, and perpendicularly to the

direction of the current, an elevation y , whose value is given by

the equation

(I)

13750

and that the liquid mass is impelled for.vard by a force

sin. 8 sin.

L 13750 d^-
which, in accordance with my theory, leads to the following

equation of the movement of the current :

—

(2) „ - <''- 1^^
.

0-01 6 y- + ''. '''0+ f'
r,
<

_(.
5in.(;sin.-..o^s.w F-t- r„ ;

2^ 3 3g H 13750 ig

where « is the fall of the current in the length A. H its depth,

K„ its initial speed, an-i Fits final speed after having run the

course L. In short, if, according to the theory, we place for the

delivery of the current per second
(i) 2 = 0-82 V.H.L

we shall have the fundamental formulas which give the laws of

the course of ocean currents over the whole surface of th-' globs
;

the angle 9, which is positive in the northern hemisphere and
negative in the southern, having its values compreheU'led between
o^ and 90', while the angle Zt', following the direction of move-
ment, may be found in the 1st, 2nd, 3rd, or 4th quadrant.

It follows from these three formulas that all the currents of the

northern hemisphere, whatever be their direction, have a surface

which gofs on rising from left to right, and whose progress, the

force resu'ting from the rotation of the earth, accelerates or retards

according as they move in the 1st or 3rd, or in the 2nd or 4th
quadrant : hence it follows that a movement in one of these la'ter

quadrants is possible Only when the current possesses a sufficent

fall, or an equivalent force, due, for example, to the action of

the wind, the specific weight of the water of the sea, &c. When
the current follows the meridian, the inclination of its surface,

perpendicularly to its direction, is at the maximum ; but besides

this, the rotation exercises no influence upon its course. When

the current flows at right angles to the meridian, the fall -r = O,

and the rotation has, in short, no eflfect upon its cour.-e.

If, then, we consider the Gulf Stream from its exit from the

Gulf of Mexico, we see that, in its passage from Bemini to St.

Augustine by the Strait of Florida, where it runs directly with,

the current is kept up by a dilfeience of level which, as has been

stated above, may, for that e.xtent, be estimated at six feet.

Throughout this course the current presents from west to east

an elevation whose total value is about I 3 feet.

From St. Augustine to the Bay of New York the Gulf Stream
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runs towards the north-east ; in all this course it is impelled by
the rotation of the earth with a force correspondine; to a fall of

from nine to ten feet, and rises from left to right about I '2 feet.

From the Bay of New York the Gult Stream runs eastward

towards the shores of Europe, and, throughout the passage,

obeys the impulse of the force of rotation, which raises it from
left to right by a total elevation of about one foot. Having
reached the neighbourhood of Europe, the current divides into

two nearly equal branches, one of which, under the influence of

the diminished force of the action of the earth's rotation, runs in

a south-easterly direction towards the coast of Africa, with an
elevation from left to riglit. The other branch, meanwhile, is

forced to skirt the coasts of Great Britain, taking a more
northerly direction on account of the resistance it meets with

from the land, the action of the force of rotation causing it to

advance in its nortlierly course with an elevation from left to right

facing the land of one and-a-half feet. If we try to estimate the

inlluence which the earth's rotation exercises upon the Gulf

Stream from St. Augustine to the 60th degree of N. latitude, we
find that the force is nearly the same as tliat which would act

upon the current, if, between these two points, a distance of

abiut 950 miles, the Atlantic showed a difference of level of

twenty-five feet. When the Gulf Stream has passed the northern

extremity of Scotland, the resistance whicli obliged it to take a

more northerly direction disappears, and, from this time, the

]5rincipal current inclines more to the east towards the coast of

Norway, which it then skirts to the north-east, sloping towards

the land on account of the earth's rotation. Another branch of

the Gulf Stream is arrested by Iceland in its course to the north,

and turned to the north-west, striving against the earth's rota-

tion, which elevates it towards the south and south-west coast of

the island just mL'ntioned, it ought consequently to present a

slope towards the north-west as far as the polar current.

( To be continued.

)

SCIENCE IN GERMANY*
T N his address at the opening of the present University Session
-* at Berlin, the out-going Rector quoted some interesting figures

showing the effect of the recent war on the activity of the Uni-

versity. In October 1S70 there matriculated in all the faculties

1,236 students, while the number of entries for the winter session

of 1S69 was 2,421. Of the 1,236 students who entered their

names in (!)ctober, only 904 continued their attendance through-

out the winter. The actual number of medical students last win-

ter was 173, while in the previous winter session they amounted
to 550. The falling off in numbers extended about equally to

a!l the four faculties ; but it appears that none of the theological

s udcnts who entered at the beginning of the session were required

to break off their studies. The courses of lectures, public and
private, that were announced amounted to 366, and of these 27

1

actually came off. Forty students took their degrees—Sin juris-

prudenc;, 19 in medicine, and 13 in philosophy. The number
of deatlis, so far as was ascertained, amounted to 32. The Uni-

versity seems now to have returned to its full activity, to judge

fr jm ihe crowded state of many of the class-rooms. A few

of the students are to be seen wearing the ribbon of the Iron

Cro-s.

Two ladies from America have applied to the Berlin University

authoiities for permission to attend the medical classes. One
laly, a Russian, is studying chemistry in Prof Hofmann's labora-

tory. An American lady has been studying medicine at Bres'au,

and has sent to an Amtrican newspaper a glowing account of

her friendly reception at the Silesian Universi y. Another pioneer

of the same sex is studying engineering at the Polytechnic School
of Aix-la-Chapelle ; and two ladies recently joined tiie University

of Pra^iue, where they are studying under the professor of his-

tory. During the past summer a solitary American lidy, M.D.,
attended the clinics at the Vienna General Hospital, and appeared

to sufl'er, to the full extent, the inconveniences of being in so

considerable a minority.

The autumn season on the Continent, as in England, is marked
by the occurrence of various scientific gatherings. At several

of these. Prof. Virchow has been receiving invitations, which the

Berlin newspapers have chronicled from time to time. At the

Assembly of German Naturalists and Physicians, held at Ros-
tock, his speech was the great event of the meeting. During
the Bologna Conference of Archixologists, he was entertained at

* From a Conespoudeut of the British Medical yoiirtial.

a banquet by the Italian dignitaries and men of science ; and
at a scientific assembly held in Rome, the audience rose to their

feet to welcome the celebrated Berlin professor, who made them
a speech in French. In his address to the Rostock Conference,

Virchow made some remarks upon the nature of annual scientific

gatherings, of which he himself is an assiduous frequenter. "It
was a matter of encouragement to me," he said, " when I read

in the proceedings of the recent meeting of the British Associa-

tion, in the opening address of its renowned President, Sir William
Thomson, that Brewster, in his letter by which he called the

Association into existence, expressly stated that he was led to

this step from considering the great and beneficent results that

the German Naturalists' Association {Xatiirfoischcrversammlung)

had achieved during its nine years' previous activity. We were
the first to advance among all nations ; the English followed, and
the number of these associations has gradually increased. They
have, by degrees, extended into every possible province of human
activity, and we have thereby become accustomed, by the co-

operation of the many, to define more clearly the common objects

at which the whole has to aim." And again, speaking of the

results of these meetings, he says :
" Not only the pleasures of

fellowship, which are inseparable from a great congress of indi-

viduals ; not only the amenities of personal acquaintance, which
cannot be too highly valued ; the forming of friendly ties, where
perhaps, under other circumstances, harsh and even bitter oppo-
sition would have sprung up ; the reconciling of many controver-

sial antagonisms through personal intercourse—all this is the

smaller result. Tliere is yet a greater—the communication of

knowledge, the explanation of methods, the clearing up of the

directions in which research should be undertaken—and these are

things which can be nowise better told than by word of mouth."
The main subject of Professor Virchow's addre>s was the part

that science would have to play in the new national life of (i-r-

many. Their work, he held, was to introduce into the popular
life of the nation the great and all-pervading idea of evolution.

Space will not permit even to give an abstract of his views.

Among the books that have is-ued from the German press

within the last month or two are—the new edition of Virchow's
' Cellular Pathology," much improved and enlarged ; Professor

Traube's " Contributions to Physiology and Pathology," in two
bulky volumes, one containing experimental and the other clinical

researches; anew instalment (the fifth) of Strieker's" Handbuch;"
a treatise on Leuchcemia, by Professor Mosler of Greifswald

;

and an elaborate work with plates, by Barkow of Breslau, on
" Dilatations and Tortuosities of the Blood-vessels," with special

reference to aneurism of the aorta in its various sites.

SCIENTIFIC SERIALS

The fourth numlier of the Zeilschrift fiir Ethnologie for the

present year begins with Dr. A. Erman's concluding part of his
" Ethnological Observations on the coasts of Behring's Sea." He
draws attention to the bold and often successful surgical treatment
which was found to have been practised by the Aleutians v hen they
were first visited by Eurojicans. The influence exerted by the
Russians on these primitive people has tended to make tliem

conceal, or even gradually relinquish the practice of many of their

old national habits, and, amongst other usages, they have almost
wholly given up their heroic surgical operations. Dr. Erman
met, however, with one skilled Aleutian operator, from whom
he learned many particulars in regard to the native practice of
his art. It would appear that their vaiiously-sized lancets are

formed of finely-polished and sharpiy-edged flakes of obsidian.

With these instruments bleeding in the leg as well as the arm is

performed, and incisions made in various parts of the body, in-

cluding the thoracic walls, for the purpose of removing blood or

pus, in cases of their eflfusion into the cavity of the pleura, or in

pulmonary disease. But although we are told that this practce is

not found to be attended with any ilangerous results, we aie not
informed how the injurious effect of any possible admission of air

into the chest is guarded against. The Aleutians exhibit great

dexterity in removing various parts of the bodies of whales, and
of sea-lions and other seals which they have killed, as, for instance,

the mucous membrane of the neck, without in any way in-

juring the contiguous parts. And they show woncJerful skill

in fabricating from such membranes thoroughly water-proof and
highly elastic coverings for the feet and legs, as well as those

invaluable rowing dresses known as " Kamlejkes," which, when
drawn over the head and upper art of the body and fastened
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down to the rowing seat, enable the Aleutian in his one holed

baidiirka to bid defiance to the fiercest stotm and roughest sea.

Unlike their neighbours, the Kamlschadales, vho, in their

aversion to come in contact with a corpse, throw their dead to

their dogs to be devoured and removed from sight, tlie Aleutians

devote much t'me and care to the preservation of the body after

death. This they do so effectually tliat Ihey can keep the corpse

in their dwellings for more than a fortnight without causing in-

jury or annoyance to the living, while long after death ti.e

features and e.xternal appearance of the deceased remain un-

changed. Dr. Erman supplies us with many valuable addi-

tions to our knowledge of the social habits, taste for

ornamentation, traditional lore, language, &c., of the Aleutians.

In counting the Aleutian employs 20 as his highest

numeral, making all larger quantities dependent upon that

number; thus, 40, 60, &c., are respectively 2, 3, tVc, twenties.

—In the second paper of the Zcitsihrifl, Dr. Robert Hartroann
continues his careful summary of the remains of Swiss

Lacustrine dwellings, passing in review the principal mammals
represented in the deposits, and entering fully into the often-

discussed i|uestion whether the diluvial Cave bear ( i 'rsiis sfclitiis),

is identical in species with our common bear {L\ aictos) or whether
and to what extent it differs from it. Dr. Hartmann seems dis-

posed in this inquiry to regard the question of identity as pos-

sessing strong claims to probability, although there may not be
sufficient ground at present to answer it affirmatively—"The
Kirvana and Buddhistic Morality " forms the title of a very com-
prehensive piaper by A. Bastian, which treats very fully of the

principles on which the faith of Buddha is based, the ideas under-

lying the various forms which it has assumed, and the special

phases of human thoughts and feelings to which it more par-

ticularly addresses itself.—In a paper by G. Rohlfs, entitled
" Henry Noel, of Bagermi," the writer gives an account of the

kingdom of Bagermi, which is situated on the N. E. of Lake Tsad,

in Central Africa. The Bagermi people are a pure Ethiopian
race, who, in point of moral and intellectual capacity, may be
said to form the link between the most highly-developed negro
kingdoms, and the numerous small negro states, lying to the S.

of them, of which we do not even know the names. The King
and Court of Bagermi, after a temporary adhesion to Islamism,

have relapsed into their old Fetish worship, in which trees appear
to form the principal objects of adoration. The practice of

taking sisters and daughters in marriage prevails in the reigning

family ; but, while the rich indulge extensively in polygamy, poor
men take only one wife.— Dr. Behrriauer, of Dresden, gives a

resume of an official paper by the Assistant-Resident, HerrJ.
Riedel, of Batavia, en the geographical, topographical, and
geological character of the districts of Holontalo, Limceto, Bone,

Boalemo, and Kattingola or Andagile in the Celebean Isthmus
of the Eastern Archipelago. To this is appended much useful

information in regard to the statistical, historical, and social con-

dition of these countries, from which, however, we are not

led to form a favourable opinion of the character, either

cf the Aborigines or of the Chinese and other foreign settlers.

There are different grades of nobility, and till lately slavery and
the slave-trade were allowed. Opium is undermining the health

and vigour of the upper classes, and the poor are si;nk in misery

in the midst of an abundant vegetation, and with numerous
sources of wealth around them ; the mountains and riverbeds

being rich in minerals. On the barks of the river Lcnceo lumps
of gold have from time to time been found as large as a hen's

egi;.—The last paper in this number of the Zcitsc/nijt that we
can notice is cne by Herr Neumayer en the intellectual and
n:oral qualities of the native Australians.

The Amcruan Journal of Scifjicc anil Arts for' October.

The first paper in this number is "On the Connecticut River

Valley Glacier, and other examples of Glacier Movement along

the Valleys of New England," by James D. Dana. In former

papers by the author he has pointed out the existence of a Con-
necticut valley glacier in the glac:.al era, under.standing by this

expression that the under part of the great continental glacier,

lying in the Connecticut valley, moved in the same direction. In

the present paper the evidence with regard to this movement is

gone into more fully, and further evidence is given to show that

other large valleys of Central ard Western New England had, in

the s.ime serse, their valley glaciers, that is the valleys deter-

mined the direction cf the ice that lay within them.—Mr. R.

Pumpelly follows with a second contribution "On the Para-

genesis and Derivation of Copper and its Associates on Lake
Superior." He gives a number of observations as to the minerals

occurring with copper in various mines. In many of the cases

in which calcite crystals are found enclosing copper, it is difficult

to distinguish as to the relative ages of the two. The author
has, however, conclusive proof that each of the following cases

occur:— (i) that the copper was present before the calcite be-
gan to form and became enclosed in the growing crystal ; (2) the
crystal of calcite was partly formed, then became incrusted with
copper, and was finished by a new gr.iwth of calcite over the metal-
lic film ; and (3) the copper has entered the ca'cite crystal since

its growth was finished. — A v.aluable paper follows, " On photo-
graphing Histological Preparations by Sunlight," by J. J. Wood-
ward. The arrangement which is found most suitab'e is to place
the microscope at the window of the dark room, the body being
horizontal, the achromatic condenser is then illuminated by a
solar pencil, which is reflected from a heliostat on to a movable
mirror. Between this mirror and the achromatic condenser there
is placed a 2-inch lens of ten inches focal length, at such a
distance that the solar rays are brought to a focus, and begin
again to diverge before they reach the achromatic condenser.
When a photograph is to be taken, a cell containing ammonia-
sulphate of copper is placed between the lens and condenser,
working with a power of 500 diameters ; the time of exposure
was but a fraction of a second. By allowing the solar rays to

crme to a focus before reaching the achromatic condenser, the
heat rays may be separated from the light rays by so adjusting
ihe'condenser as to bring the light rays to a focus, while the
heat-r.ays, after passing the second lens, became parallel, or

even divergent according to the position of the achromatic
condenser. The author finds that a right-angled prism may be
used instead of the heliostat, 'and in working with low powers
a piece of plain unsilvered plate-glass is sufficient instead of the

mirror.—The concluding original paper in this number is "On
the Discovery of a New Planet," by Dr. Peters, which will

probably receive the number 116 of the asteroid group. The
elements of the 114th asteroid have been computed, and are
giver, which show that this planet is not so small as was sup-
posed. It is found to be now in the remotepart of its orbit,

near its aphelion.

SOCIETIES AND ACADEMIES

London

Royal Society, November 16. — General Sir Edward
Sabine, K.C.B., president, in the chair.

"Contributions to the History of the Opium Alkaloids. --

Part HI." By C. R. A. Wright, D.Sc.
"On a Periodic Change of the Elements of the Force of Terres-

trial Magnetism discovered by Prof. Hornstein."
" Corrections and Additions to the Memoir on the Theory of

Reciprocal Surfaces, Phih Trans, vol. clix. (iS6q)." By Prof.
Cayley, F.R.S.

"Corrections to the Computed Lengths of Waves of Light
published in the Philosophical Transactions of the year 1868."
By George B. Airy, C.B., Astronomer Royal. The author, after
adverting to the process by which in a former paper he had
attempted the computation of the lengths of waves of light, for

the entire series measured in the solar spectrum by Kirchhoff,
from a limited number of measured wave-lengths, and to thedis-
cordanccs between the results of these computations and the
actual measure of numerous wave-lengths to which he subse-
quently had access, calls attention to his remark that means
existed for giving accuracy to the whole. The object of the
pre.'ent paper is so to use these means as to produce a table of
corrections applicable through the entire range of Kirchhofl"s
lines, End actually to apply the corrections to those computed
wave-lengths which relate to spectral lines produced by the
atmosphere and by many metals. Adopting as foundation
the com] ariscns with Angsticim's and Ditscheiner's measures
given in the former paper, and laying these down graphi-
cally, the author rcmaiks that in some piarts of the spec-
trum the agreement of the two experimenters is very close,

that in seme parts they are irreconcilable, and that in one part
(where they agree) there is a peculiarity which leads to the sup-
position that some important change w.as made in Kirchhoff's
adjustments. He then explains the considerations on which he
has drawn a correction-curve, whose ordinates are to give the
corrections applicable to his former computed numbers. A
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general talile of corrections is then given, and this is followed by
tables of the lengths of the light-waves for the air and nieials as

coirccted by the quantiiies deduced from that general lable. The
author remarks that he has not yet succeeded in dij-covering any
relation amon;j tlie wave-lengths for the various lines given by
any one metal, &c. , which can suggest any mechanical explana-

tion of their origin.

Zoological Society, November 21.—Prof. Flower, F.R.S.,
V.P., in the chair. Rlr. Sclater exhibited and made remarks on

s.fme i'^n\ oi Atclesvarugalns Wagner (/i. bartletli Gray) which
had been received in a collection from Oyapok, on the eastern

limits of Cayenne, being a new locality for this species.—A com-
munication was read from Prof. O^^en, F. R.S., containing the

third of a series of memoirs on the osteology of the Marsupials.

In this memoir Prof Owen entered at full length into the modi-
fications observable in the cranium of the three kn iwn species

of Wombits (Phascdaiiiys).— Dr. Giinther, F.R S., read areport

on several important collection of Fishes which had been recently

obtained for the British Museum collection. Amongst them were
many new forms from the Pacific, obtained through the agency

of the Museum Godefroianum of Hamburgh ; several novelties

from Celebes, collected by Dr. B. Meyer ; and some interesting

fishes trom Tasmania, transmitted by Mr. Morton Allport.

Dr. Gunther called special attention to the occurrence of many
well-known European forms of fishes in the Australian seas, and
in explanation of this fact, suggested that these might also occur

as deep-sea fishes in the intermediate seas of the tropics.—

A

paper by Mr. A. Anderson was read, containing notes on
the Raptorial Birds of North Western India.— A communi-
cation was read from Messrs. G. Stewardson Brady and David
Robertson, giving descriptions of two new species of British

Holothm-oidea.—Mr. P. L. Sclater exhibited and desciibed, under

the name Turtny alddu-anus^ a specimen of a new species of Dove
of the genus Tiirtnr, from the coral reef of Aldabra, nor h of

Madagascar. This specimen had been lately living in the

Society's Gardens, having been presented by Mr E. Newton
—A paper by Mr. John Brazier, of Sydney, N.S.W., was read,

giving descriptions of seven new species of the genus Hdix,
and of two Fluviatile Mollu^ks from Tasmania. A second paper,

by Mr. Brazier, contained notes on the specific names of certain

Land Shells from the South sea Islands.—A communication ^vas

read from Count Thomas Salvadori, containing a note on Cerwrnis

i'ahoti.—A communication was read from iMr. W. T. Blanford

giving a descripiion of a new Himalayan Finch, proposed to

be called Proi'ai'dtu'Us pnbcsccits^ from Sikim.

Anthropological Institute, November 20.—Sir John Lub-
bock, B.art., M.P., president, in the chair.—Captain R. T.

Burton, late H.M.'s Consul, Damascus, read a paper on " An-
thropological Collections from the Holy Land." Captain

Burton having unexpectedly returned to England, under the

peculiar circumstances now publicly known, travelled to Palmyra
from Damascus between April 5 and April 20, 1870, and has

brought home specimens of the Palmyrene mummies, the first

which have seen the light in England, statuettes, beads, coins,

and other articles calculated to throw light upon a subject hitherto

left in the gloom of antiquity. On some ol the figures described

were emblems illustrative of the Phallic and other mysteries, and
according with similar reli ^ues found at Nineveh.—Dr. Carter

Blake read a long note on the human remains discovered by
Captain Burton ac Palmyra. These indicated an entirely dif-

ferent race from that which inhabited modem Syria, and the

skulls afforded many points of resemblance to the ancient Phceni-

cians which have been described by other anthropologists. The
men were of large stature, in one case reaching probably about

6 feet 4 inches. There were among these remains not one which
could be confidently referred to the Hebrew race, a fact tin which
the author laid stress, without offering any comment. Minute
descriptions and measurements of all the specimens were given.

Captain Bu'ton will rtad further papers before the Anthropo-
logical Institute, and describe, with topographical notes, the

various objects of silex and others which he collected during his

22 months of seivice in Syria and Palestine.

Entomological Society, November 20.—Mr. A. R. Wallace,

president, in the chair. Ttie following gentlemen were elected ;

Mr. C. V. Riley, State Entomologist for Missouri, as foreign

member; Lieuieamt B. Low.sley, R. E., .-^nd Mr. F. Raine, as

ordinary members ; and Mr. W. H. Mi-kin as a subscriber.

—

Wi h reference to Prof. Westwood's exhibition of Formica her-

cula'ua (at the last meeting), found in the crop of a great black

woodpecker said to have been shot near Oxford, Mr. Dunning

remarked that, according to information received, several ex-
amp'es of this bird (presumably of foreign origin) were exposed
for sale in the London marke s at the precise tmie of its supposed
occurrence near Oxlord. Prof. Westwood had information from
Messrs. Roberi son and Jackson that it occurred in Devon; the
firmer genilcmaa affirming that he had repeitedlyseen it at Clo-
velly. Mr. F. Smith was informed that thirty examples had been re-

corded as British, and that one in particular had been shot by the
grandfather of the present Lord Derby. Mr. Jenner Weir re-

iterated his belief in the species not being British, and Mr. Bond
said that every recorded instance had been traced and found to

be erroneous, save Lord Derby's example, concerning which
doubt existed. Mr. E. Sheppard could not reconcile the occur-
rence of a gigantic ant, nothitfierto known as British, in theciop
of a bird, the origin of which was open to doufit, wiih the idea of
the former being an addition to the British Fauna, Mr.
McLachl.an suggested that Prof Westwood should visit the locality

in which the bird was said to have been shot, and search for the
ant. The discussion ended by Prof Westwood promising to

furnish further evidence.- -Mr. Bond exhibited small pale ex-
amples of Lasiocam/iti trifolii, which appeared to form a distinct

race ; also females of Clisiocawpa cashrnsis^ with the wings on
one side assuming male characters, without any evidence of
gynandromorphism.— Mr. St.unton exhibited a ymA^ of Agrotis
comes ( Triphiena oybona of collections), captured near Exeter by
VIr. Dorville.—Mr. Smith exhibited the cocoons of the American
Tipliia tarda ; the.'e were double, consisting of a flimsy outer
casing, and a hard inner cocoon. He expressed his belief that

the larva; of the Tiphia devoured those of Ap/wdim. Mr.
McLachlan brought before the nodce of the meeting an instance of
mimetic resemblance between two common North American
JJl'clliilidiC. The insects in question were Libelltila pulclidla

Drury, and Plathcmis trimaculnia De Geer. In the former the
sexes were nearly similar in appearance ; in the latter very dis-

similar, and the female almost precisely resembled that of Libel-

liilapiilchclla. During the discussion which followed, the ques-
tion was raised as to the liability or non-liability of dragon-flies

to the attacks of birds. Mr. F. Smith had seen swallows
devouring Agrions, and Mr. Biiggs had observed a congest

between a sparrow and a large dragon-fly in the streets of London,
in which the lormer was obliged to retreat. It was recommended
that American entomologists should observe the habits of these

two species, and su..gest a reason for the close mimicry existing

between them.— Mr. Miiller related that he had found the larva:

of a Tlirips to be destructive to peas, by eating the outside of the

green pods.— Mr. McLachlan read notes on the confusion ex-

isting in the nomenclature of the common European Myniiele-
oiiidiT, in consequence ol Linnaeus having confounded them in his

descriptions.—The publication of a further portion of the pro-
posed general Catalogue of British Insects {Hymenoptera Aculcata,
by Mr. F. Smith) was announced.

Linnean Society, November 16.—Mr. G.Bentham, president,

in the chair.—"On the Floral Structure of Impaticits ftdva" by
A.jW. Bennett, F L.S The auihor described the closed "cleisto-

genous '' flowers of this plant, which are far more numerous than
the well-known conspicuous flowers, and which produce nearly
all the seed-vessels, being abund.antly self-fertilised. He sug-
gested that the " cup " formed by the calyx and corolla in these
closed flowers is thrown off by the elasticity of the stamens,
which are entirely different in structure from those in the con-
spicuous flowers, the anthers never dehiscing, but the pollen
putting out its pollen-tubes while still in the anther, and piercing

the wall in order to come into contact with the stigma In the
conspicuous flowers there is a peculiar arrangem-nt in the form
of a membrane attached to the stamen-iube, which prevents the
access of pollen to ihe stigma, and as they do not appear to be
visited by insects they seldom produce seed-vessels.— *' Florae

Hongkongensis Supplemenium," by H. F. H.ince, Ph.D. In
this paper a large nunher of new species are descrioed, increas-

ing the number included in Bentham's " Flora Hongkongensis"
by about one-seventh.

Glasgow

Geological Society, November 2.—Mr, John Young, vice-

president, in the chair. Mr. James Thomson, F.G S., laid

before the meeting some portions of curiously- spotted clay which
he had obtained during the recent excavations to the east of the

old College of Glasgow. He staled that the occirrence of white
S|iti''ricai spots in the Old Red sandstone, particulaily in the
neighbourhood of Dumiiarlon, had often been remarked by the
members, and various opinions had been expressed as to the pro«
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bable cause of the discolouration. Having observed similar

spherical markings in a bed of dull red clay which was being

excavated near the old College, he secured several portions of it,

which, after drying, split freely and exposed both discoloured

spots and lenticular patches similar to those found in the Old Red
sandstone referred to. On examination, he observed in the centre

of each discoloured spot faint indications of some foreign body,

which, on closer scrutiny, proved to be decayed vegetable

matter ; and on further breaking up the clay, he found the matrix

around this vegetable matter always more or less discoloured,

while the fibrous or woody matter itself was nearly black. He
suggested that the phenomenon was due to the chemical affinity

of the oxide of iron in the clay for the constituents of the vegetable

matter, and that the discoloured spots in the red sandstone

might be due to a similar cause, though no trace remained of the

organism by which they were occasioned.

Dublin
Royal Geological Society, November 8.—Edward Hull,

M. A., F.R.S., Director of the Geological Survey of Ireland, in

the chair. G H. Kinahan, M.R.I. A, read a paper on the Coal

Measures of Ireland. This paper was in reply to some state-

ments made by Mr. Hull at a former meeting of the Society in

regard to the work of the late Mr. J. B. Jukes and his colle.igues.

Mr. Hull had stated that, while true Coal Measures existed in

Connaught, there were none in either Leinster or Munster. The
author argued that this assertion was quite erroneous, and that

the Coal Measures of these three provinces were identical. Mr
Hull, in reply, seemed to argue that the lower Measures in

Munster and Leinster were very similar to the so-called Voredale

rock and millstone grits of England, but acknowledged the

general correctness of the maps published under Mr. Jukes'

direction. Rev. Dr. Haughton moved that Mr. Kinahan's paper

be published, and expressed his belief that all such subjects were

much better discussed on published data.—Rev. Dr. Haughtcm
F. R. S., read a note from Mr. Richardson, secretary to G. R.

Graves, M.P. , of Liverpool, informing him that the Ncplinu-,

Captain Edwards, had just put in from Quebec, and that the

Captain reported that on the 12th October, at sea, in lat. 46° N.,

long. 35° W., at about 4 P.M., blowing strong from W., he

observed a dense cloud of fog arise on the western horizon,

which gradually came up with and surrounded the vessel, and so

continued until midnight. From first coming up with the ship

until clearing off, there prevailed a very strong smell of burning

wood, both the Captain and crew felt their eyes much irritated by

the smoke, and the decks were strewn with fine dust. At the time

the ship was more than 2,000 miles from Chicago.— Prof.

Macali>ter exhibited for the President, Lord Enniskillen, the skull

of Ursus fi-yo.x found in the County of Monaghan.

Royal Irish Academy, November 13.—The President, Rev.

Dr. Jellett, in the chair.—Dr. Whitley Stokes read a paper "On
the Felire of Oengus." This ancient Irish MS., of which Dr.

Stokes presented a translation to the Academy, although it, he said,

was of but little literary merit, possessed from the purity of its voca-

bulary considerable value to the student of comparative philology,

revealing very fully the position which the Celtic occupied in

the great Aryan family of languages. Dr. Stokes illustrated

his views by the comparison of many words with their cognate

forms in Greek, Latin, Sanscrit, &c. He also explained the

s'.ructure of the metre in the poem, and mentioned the several

copies of the MS. in existence.—Prof. R. Ball read a paper,

written by his brother, Valentine Ball, B.A., of the Geological

Survey of India, " On the Andaman Islands," in which he gave

a short account of a visit to the "Home" at Mount Augusta,

which he made in company with Mr. Humfrey, who is the

superintendent of the Home, and Dr. Curran. — Prof. Ball

read a paper " On a Geometrical Study of the Kinematics, Equili-

brium, and small Oscillations of a Rigid Body."—G. H. Kina-

han read a paper "On the Granitic and other Ingenite Rocks of

the Mountainous track of Country west of Loughs Mask and

Corrib." The term Ingenite he adopted from David Forbes.

—

Paris

Academy of Sciences, November 13.—M. Dumas noticed

the loss which the Academy had sustained in the death of its

foreign associate, Sir Roderick Murchison, of whom he spoke in

high terms.—M. F. du Moncel read a note on the most economical

arrangement of voltaic piles with respect to their polar electrodes,

in continuation of a former note.—M. Faye presented a note on

the spectroscopic measurement of the rotation of the sun by

means of Dr. Zullner's reversion spectroscope, in which he stated

that Dr. VogelofBothkamp, nearlCiel, had succeeded in effecting

this mea-urement, and ascertained a velocity of rotation of 2,497
metres per second.—M. Faye also communicated a memoir on
the law of rotation of the sun, in reply to a reclamation by
Father Secchi, and a memoir by Dr. Zijllner ; in this he indicated

the reasons which led him to the belief that the sun is a gaseous

body.—M. Le Yen ier announced that but few meteors had been
observed in France on the night of the I2~i3th November.—M.
Phillips read a paper on the governing spiral of chronometers.

—

M. H. Resal presented a note on the movement of a material

system referred to three rectangular axes capable of moving
around their origin.—General Morin communicated a memoir by
M. Tresca on the results of experiments of flexion made upon steel

and iron rails beyond the limit of elasticity.—A note by M. W.
de Fonvielle was read relating to an observation made by M.
Janssen on the stoppage of the rotation of the car of a balloon.

—

MM. Becquerel presented a memoir on the temperature of soils

covered with low vegetation or denuded. The observations were
made at various depths below the surface, from five to sixty cen-

timetres, and showed that the mean temperature during the

months of August, September, and October is lower under a

denuded surface than under one covered with herbage.—M. C.

Samte-Claire Deville noticed the observation of faint aurora

borealis in France on the evening of the gth November.—

A

memoir, entitled "Thermic Investigation on CrystaUine Disso-

ciation," by MM. P. A. Favre and C. A. Valson, was read. The
authors remarked upon the variety of phenomena involved in the

solution of a crystalline salt in water, which they proposed to

study from the thermo-chemical point of view, and tabulated and

discussed the results of the solution of a long series of crystalline

salts, chiefly sulphates.— M. E. P. Berard presented a note on the

salant, or saline crust, which is formed on the shores of the Medi-

terranean upon certain unproductive soils. Common 'alt is the

chief ingredient in this crust.—M. Berthelot communicated a
contmuatiim of his memoir on the fomiation of precipitates, in

which he discussed the thermal phenomena associated with the

separation of the acid of salts from the base.—M. Mauroene

presented a note calling attention to the fact that he had some

years ago indicated the possibility of the slow transformation of

cane sugar into glucose.—M. J. Decaisne communicated some
observations on the Pomace.-e, the chief object of which was to

indicate the characters by which this important group of plants

may be divided into good natural gener.-i.—Jl. Bossin and M.
Baudet communicated suggestions for the destruction of

Phylloxera z'i7.t/(3//-/.i-.— M. Claude Bernard presented a note by

M. Ranvier, on the Histology and Physiology of the Peripheral

Nerves.—M.Milne-Edwards presented a note on Oiicia'ium cdti-

cum, by M. L. Valiant, in which the author described the

anatomy of that curious gasteropod, and expressed the opinion

that although rightly placed aa.ong the Pulmonata, it presents

certain affinities with the Opisthobranchiate moUusca.— M. de

t,)uatrefages communicated a note by M. E. Perrier on Eudrihis,

anew genus of Lumbricina from the West Indies.—M. Mene
presented some investigations on the fat of domestic animals.

November 20.—A paper was read by M. de Saint-Venant

on the mechanics of ductile bodies.—M. H. Resal presented

a memoir on the movement of a point subjected to the

action of a periodical cause, which experiences a constant

resistance directed in the inverse direction of the velocity ; M. C.

Roze a note on the asymmetry of the terminal curves ot the spiral

spring of chronometers ; and M. de baint Venant a memoir by

M. J. Boussinesq on the theory of the undulations and movements
which are propagated along a rectangular horizontal canal when
there is communicated to the liquid c.ntained in this canal like

velocities from the surface to the bottom.—M. Vvon Viliarceau

communicated extracts from a letter from Mr. Gould relating to

the establishment of an Observatory at Cordoba in the Argentine

Republic.—M. Le Verrier communicated a note giving the results

of observations of meteors made in France on the 12th, 13th, and

14th November. Those observed on the 12th and 13th issued from

a point in the neighbourhood of the constellation Auriga ; the

"Leonides'' or meteors issuing from Leo were most numerous

on the night of the 14th. M. Faye made some remarks on this

communication, and to these M. Le Verrier replied.— M. Cha-

pelas also presented a note on (he meteors of November 1871.

—

M. Le Verrier presented a note by M. de Gasparis on the formula;

for calculating the orbits of double st.ars.—M. P. A. Favre read

a continuation of his thermic investigations upon electrol)sis, in

which he discussed the thermic phenomena observed during the

electrolysis ofsulphate of copper, sulphate of zinc, nitrate of copper,
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and mixtures of neutral sulphates of zinc and copper with sulphate

of hydrogen.—M. Elie de IJeaumont made some remarks upon
the Mont Cenis tunnel, and read a letter from Fatjier Secchi on
the pendulum experiments which it is pro]iosed to make in the

tannel.—M. J. Bourget presented n paper on the velocity of sound
in sonorous tubes. -M. Jamin communicated a note by M. E.

Gripon on the transverse vibrations of wires and thin plates, and
also a note by M. Alvergniat on a new phenomenon of phospho-
rescence produced by frictional electricity. According to the

latter a small quan'ity of chloride or bromide of silicium

hermetically sealed in a vacuum tube givt-s a bright luminosity

when the tube is rubbed with a piece of silk. The cliloride

gives a rose colour, the bromide a greenish yellow.—M. Le
Verrier presented a note on the history of the observations on
the action of ecliptic conjunctions upon the elements of terrestrial

magnetism, by M. Moise Lion.—M. Le Verrier also pre5ented

a note by M. Tarry, giving an account of an aurora borealis ob-

served at Brest on the 9th November, in which the author

noticed particularly the perturliations manifested l)y the appara-

tus employed in telegraphy.—M. Le Verrier also remarked that

auroras had been observed in Piedmont on the nights of the

2nd, 9th, loth, and 15th November, and referred to the coin-

cidence between the occurrence of these phenomena and the

November flight of meteors, which M. C. S.ainte-Claire Deville

supposed to exist.—M. Berthelot read the conclusion of hisp.aper

on the formation of precipitates. In this he discussed the changes
which take place in the state of aggregation of precipitates,

illus'rating his views by the facts observed in the cases of the car-

bonates of strontia, baryta , lead, and silver, and of the oxa-

lates.—M. Wurtz presented a note by M. E. Ritter on the trans-

formation of albuminoid matters into urea by permanganate
of potash. This note contained air experimental confirmation of

M. Bechamp's statement.—M. de Quatrefages communicated an
extract from a letter by M. E. S. Delidon, on the butts of Saint-

Michel-en-rHerm, and on the means by which their elevation

above the sea, and other local elevations, may have been
effected. He considers that local elevations may be due to infil-

tration of fresh and salt water.—Mr. E. Blanchard presented a

note by JL S. Jouidain on the anatomy of the sunfish (Ortlnv^c-

risciis iiio/a) —An extract of a letter from M. A. Poey to M. Elie

de Beaumont, on the influence of violet light upon the growth
of the vine, pigs, and cattle, was read.—M. de Qiratrefages pre-

sented a note by M F. Garrigou on lacustrine habitations in the

Pyrenean region of the South of France. In this note the author

describes the results obtained by him in the investigation of the

deposits of ancient lakes at the foot of the Pyrenees.

BOOKS RECEIVED
-Becton's Medic.il Dicti:nary (Ward, Lock, and Tyler).

—Anales del Museo publico de Buenos Aires ; Enlrega ocrava :

Burmeister (Paris, Savy). (Through Williams and Norgate )—
Parthenogenesis der Anhropoden : von Siebold.—Lehrbuch der
u. physikalischen Geologic; G. Bischof. - Untcrsuchung des
s Lichtstrahls durch cine beliebige Anzahl won brechenden
OberflSchen : P. A. H.ansen -Die Arachniden Australicns nach

E^GLISH
FOKHIGN

Beirriige zn
chemischen

der Natur beschrieben und abgebildet ; Dr. L. Koch.

PAMPHLETS RECEIVED
English —On the Formaiion of the Cirques of Brittany ; Rev. T. G.

Ponncy.- Law of Husband and Wife: Philofaniilias.—The Obstacles to

Science Teaching in Schools : Rev. W. Tuckwell —Educational Hospital
Keform: T. J. Boyd.—Report of Science and Art Department of the Com-
mitiee of Council on Education, South Kensington —Directory, with Regu-
lations for Establishing and Conducting Sc ence Schools.— Flints, Fancies, and
Facts; a Keview : W. Robinson.—Cases of Diarrhoea : Dr. Ctiapnun.—
Apprenticevhip to the Sea Service : a Circular of the Board of Trade.-Pro-
ceedings of the Bristol Naturalists' Society, Vol. iv., part i.—Glaciatloa of

the North-west of England : C. E. De Ranee.- Cholera and Disinfection
;

Asiatic Cholera in Bristol in 1866 : Dr. Budd.—Primary Schools and the
Difficulty of Spelling : E. Jones —On the Eff ct of Small Variations of Tem-
perature on bteel Magnets : Gordon and Newall.—Prize Medals of the
Royal Geographical Society.—General Representaiion on a Complete Read-
justment and Modification of Mr. Hare's Scheme : A. E. Dobbs —Reply to

John Hampden's Charges against Mr. Wallace.—The Variations at Different
Seasons of a Hieracimn : Prof. Balfour.— Quarterly Journal of Education,
October —Fifteenth Annual Report of the Medical Officer of Health of St.

James's.—On the Pre-glacial Geography of Northern Cheshire : C. E. De
Ranee.—Man contemplated Physically, Morally, Intellectually, and Spiritu-
ally: J. W. Jackson.— Introductory Lecture on Experimental Physics:
].Cleric Maxwell.—On Ocean Currents : J. K. Laughton.

American and Colonial.—On the Constitution of the Solid Crust of the
Earth : Archdeacon Pratt.—On the Direction and Force of the Wind : F. C.
Loomis.—Influence of Temperature : F. C. Loomis.—'Ihoughtson the Higher
Education of Women: Principal Dawson.— Papers and Proceedings of the
Royal Society of Tasmania, 1871.— Monthly Notices of the Royal Society of
Tabmania, 1871.—Reports of the Mining Surveyors and Registrars, Victoria,

June 30, 187 1.—Victoria ; Patents and Patentees, Vol. iv. : W. H. Archer.—
Victoria; Seventh Report of the Board of Visitors to the Observatory.

—

Lessons on Population, suggested by Grecian and Roman History : Dr. N.
Allen.—An Address delivered at the Annual Exhibition of the Farmers' Club,

Princeton : Dr. N. Allen.-On the Intermarriage of Relations : Dr. N. Al'en.

—Remarks on the Relations of Anomia; E S. Morse.— Correspondence on
the subject of Atmospheric Electricity : Seth Boyden.— Spectroscopic Notes :

Prof. C. A. Young.

Foreign.—Medizinische Jahrbiicher, 1870: S. Strieker.—On the Diurnal
Variation of the Inclination of the Magnet at Batavii : P. A. Bergmann.—
On the Lunar Atmospheric Tide at Batavia : P. A. Bergmann.—Bulletin de
la Societe d'Anthropologie de France, Tome v.— Studi sopra un lignaggio

anemofilodellecomposte ossia soprail gruppo delle Artemisiacee : Delpino.

—

Zeitschrift des oesterreichischen Gesellschaft fur Meteorologie, Band vi.,

NOS. T4-22.

DIARY
THURSDAY. November 30.

Royal Socihty, at 4.—Anniversary Meeting.
Society OF Antiquaries, at 8.30.—Notes or. an Example of Alamannic

Phalara:: W. M. Wylie, F.S.A.—On an Early French Deed (a.d. 1397)
Relating to the Knights of Saint John of Jeru-alem : C. K. Watson, M.A.

FRIDAY, December 1.

Geologists' Association, at 8.—On the Glacial Drifts of North LondDn :

H. Walker.
Arch-eological Institute, at 4.

SUNDAY, Df.cember 3.

Sunday Lkcture Society, at 4.—The Coast Line and its Teachings:
Dr. T. Spencer Cobbold, F.R.S.

".MONDAY, December 4-

Entomological Society, at 7.

Anthropological Institute, at 8.—Anthropological Collections from the

Holy Land. No II.: Captain Richard F. Burton, F.R.G S —On a Col-

lection of Flint Implements from the Cape of Good Hope : Prof. Busk,
F.R S., and Rev. Mr. Dale

Victoria Institutf, at 8.—The Serpent Myths of Ancient Egypt : W. R.
Cooper.

London Institution, at 4.—The Physiology of Bodily Motion and
Consciousness (VI.); Prof. Huxley. F.R.S.

Royal Institution at 2.— General Monthly Meeting.

TUESDAY, December 5.

Zoological Society, at 9.—On the Freshwater Siluroids of India and Bur-
mah : Surgeon Francis Day, F.Z.S.—On a Small Collection of Butterfl es

from Angola: A. G. Butler.—Description of a New Genus of Lepidoptera,
allied toW/rt/«rrt : A. G. Butler.

Society of Biblical Archaeology, at 8.30.

WEDNESDAY, December 6.

Geological Society, at 8.

Society of Arts, at 8 —On Sewage as a Fertiliser of Land, and Land as a
Purifier of Sewage; J. Bailey Denton.

MicROscoriCAL Society, at 8.—On Microscopic Uredines : M. C Cooke,
M.A.

THURSDAY, December 7.

Royal Society, at 8.30.

Society of Antiquaries, at 8.30.

Chemical Society, at 8.

Linnean Society, at 8.—Botany of the Grant and Speke Expedition:
Lieut.-Col. Grant, C.B , C.S.L—On a hybrid Frt*-f/«/«/« between the
Bilberry and Crowberry : R. Garner, F.L. S.—'Jn the Formation of British
Pearls, and their possible improvement : R. Garner, F.L.S.

CONTENTS pjvgb

Arctic Exploration. By C. R. Markham, F.R.G. S 77
Ord's Notes ON Comparative Anato.mv. By Dr. P. H. Pye-Smith. 79
Our Book Shelf 80
Letters to the Editor:—

Instruction in Science for Women.—F. E. Kitchener Si

True and Spurious Metaphysics.—Prof. P. G. Tait, F.R.S. ... 81
" Wormeirs Mechanics." 81
Solar Halo.—Prof. A. S. Herschel, F.R.A.S. {With Hlustration') Si
Paraselene. -T. McK. Hughes, F.G.S. {lYith Hlustration) . . 82
The Solar Parallax.—Rich. A. Proctor, F.R A.S 83
The Density and Depth of the Solar Atmosphere S3
An Aberrant Foraminifer.—W. Johnson Sollas. {With Hlustra-
Hon) 83

*' New Original Observation " 8j
New Zealand Forest-Trees.—W. Davison 84
The Food of Plants.—Cuthuert C. Grundy 84
The Germ Theory of Disease.—George Dawson 84,

The Origin of Species' 84
New Volcano IN the Philippines. By Wm. W. Wood 84
Spectroscopic Notes. By Prof. C. A. Young, Ph.D. {With IlUis-

tra tioHS.) 85
Notes 88
Colding on the Laws of Currents in Ordinary Conduits and in
the Sea. II 90.

Science in Germany gz
Scientific Serials qz
Societies and Academies 93
Books and Pamphlets Received 96
Diary 96

16 from bottom, for " lii



NATURE 97

THURSDAY, DECEMBER 7, 1871

THE CHAIRS OF SCIENCE IN THE
SCOTTISH UNIVERSITIES

THE biographer of a Scottish Professor says (we fear

boastfully) that his friend had lectured on anatomy,

chemistry, physiology, pathology, medical jurisprudence,

and medicine, and that he was well qualified also to lecture

on botany, mineralogy, and geology. There were giants then

surely, but their day is past ; for the Professor of Natural

History in Glasgow University is just now trying to pro-

cure the erection of a new Chair, on the ground that geo-

logy or comparative anatomy is, either of them, as much
as he can effectively teach. Perhaps no better indication

of the enormous progress of Science during the last half

century could be found than the facts we have mentioned.

The earlier professor found his multifarious duties possible

because the subjects were very limited, and, in physiology,

chemistry, mineralogy, and geology, the means of investi-

gation were few. Now geology has outgrown the dimen-

sions of anatomy, as a teaching subject. The Chairs of

Natural History in Scotland, now only two in number,

those in Glasgow and Aberdeen (for Science is only pro-

vided for temporarily in St. Andrews at present at the

cost of Civil History), are remarkable foundations. There

is no clear notion what the Professors may not teach.

Custom has settled that geology and zoology shall be ex-

pected of them, and the Ordinances of the University

Commissioners act upon this tradition. But it is

doubtful if successful restraint could be put upon an

eccentric Professor who selected ethnology and meteoro-

logy as his topics. He would lose class fees ; but as he

holds from the Crown, and the Crown has not defined his

duties, he would be legally safe. Fortunately there has

been no attempt hitherto to act independently of Uni-

versity needs ; on the contrary, there have been from time

to time voluntary modifications of the class work, both

as regards the length of the courses and the subjects, so

as to meet the needs of students. But this very com-

plaisance has been injurious ; for, to take the case of

Glasgow, the Universities (Scotland) Act made zoology a

compulsory subject for medical students, and the Court

and Senate at a later date resolved to grant a degree in

Engineering Science (modestly calling it a certificate), re-

quiring geology as one of the subjects of examination.

Complete systematic courses were therefore indispens-

able, and the attempt to provide these has demonstrated

their impossibihty ; hence the present attempt to procure

a change.

While sympathising with the Glasgow Professor, and

with his colleagues in Aberdeen and in Queen's Col-

lege, Ireland, we decline to discuss the question as one

of individual hardship, or even as detracting from

the efficiency of one or several Universities. The
existence of lectureships which profess to be scientific,

but which can only be popular if the work is equally

divided between the different subjects, is an evil which

demands a remedy, and Scotland cannot be indulged in

her fancy for multiple Chairs, as anatomy and botany,

logic and rhetoric, moral philosophy and political

economy, civil and Scots law. If the teacher has a strong
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bias in favour of either subject he will throw himself

into that and neglect the other, even though it forms

part of that curriculum for which a degree is granted.

Now, apart from the degradation of a scientific honour, the

lowering of the standard of scientific teaching is especially

to be guarded against at the present time. There are too

few inducements for young men to devote themselves to

Science as a life profession, still less encouragement do
they receive to devote their energies to one branch exclu-

sively. If our Universities continue to sanction average

teaching, it will be a substantial injury to education

throughout the country, and will put an end to that scientific

work upon which the progress of science and the reputa-

tion of the country ought to rest : for it cannot be expected

that a man whose ideas are frittered away by desultory

work can have either the inclination or the time for patient

continuous research. It is to be regretted that the

Scottish Universities are too poor to help themselves in

this matter. Private liberality has placed Edinburgh in

a right position
;
geology and zoology being respectively

the entire occupation of Geikie and Wyville Thomson.
In Newcastle the new college has started wisely with one

subject, geology ; but it is to be hoped that zoology will

ere long be added as a separate professorship. In the

London colleges separate provision, such as it is, is made
for these two branches of Science, and even in the Uni-

versities which flippant so-called Radicals are wont to

denounce as effete, and to contrast unfavourably with their

Scottish sisters, there is provision for teaching as well as

for the teacher.

It is in the interest of these and other bodies that

we urge the necessity of reforming Scottish Universities

in the matter of Science teaching. If they are per-

mitted to continue as at present, the good done by their

better equipped rivals will be diminished. It is a

mistake to suppose that one college is better off if the

teaching in another is defective ; that may happen for a

year or two, but in the end all suffer for the fault of one,

all are lowered in tone though they may not be brought

equally low. To maintain English teaching, Scottish

teaching must be raised. But as no funds exist on which
a just claim may be established for this purpose, private

generosity or the State purse are the only appeals.

Cabinet Ministers have been known to talk of Science as

having condemned itself if it is not self-supporting, and
in London there is a current opinion that Science is too

largely subsidised, comparatively speaking, north of the

Tweed. But it must be remembered that in Glasgow and
Aberdeen, even in Edinburgh, it is impossible, save in the

exceptional case of the director of the Scottish Survey,

to find a man quahfied for the post, and at the same time

deriving an adequate income from other sources ; for the

time is past when Science was the pursuit only of the

wealthy. It may not be sound in principle, but it is a

practical necessity for the State to endow Science in the

provinces ; failing that and failing local eftbrt, it would be

best, in the interests of sound education, to suppress the

starved chair altogether. But in the particular cases at

present under consideration there is a strong claim on the

State ; the chairs of Natural History are creations of the

Crown, and as circumstances have altered greatly since

their creation, it behoves the Crown to secure that its in-

tentions are fulfilled by making corresponding alterations.
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Of course this is the final resort after it is clear that

Scotsmen decline to supply the money needed ; but in

Glasgow at least it is not to be believed that the examples
of Manchester, Birmingham, and Durham will be without

effect. All that has been said is equally true of Ireland
;

but the practical treatment of the difficulty involves other

considerations upon which we cannot at present enter.

yC/ICES'S LETTERS
Letters and Extractsfrom the Addresses and Occasional

Writings of J. Bcete Jukes, JIf.A., KR.S., EG.S.
Edited, with connecting Memorial Notes, by his Sister,

with a Portrait. (London : Chapman and Hall, iS/l.)

T T OW few among us—when his glass is run—would care
J- -1 to ha\-c the story of his life from year to year, even
from his boyish days, writ down and published to the

world—indeed, how very few would be found worthy of

more record than "born, lived, died." Now and again,

however, one meets with a man whose career in life is not

only lifted above the monotonous hum-drum existence of

ordinary mortals, but who, both by his life and writings,

attracts our admiration and regard.

Such a man was Joseph Beete Jukes, a sketch of whose
life and writings, together with some two hundred letters,

edited by his sister, Mrs. A. H. Browne, form the substance
of this \-olume.

Blest not only with a goodly person and stature but
with a noble and generous nature, which won to his side

both the ignorant and the educated, Mr. Jukes was also a
man of high mental endowments, and both as a speaker
and a writer had the knack to command attention. But
in his leisure hours no one entered more keenly than he
into all the enjoyments of the countiy, being fond of hard
riding, and a keen sportsman and good shot. Nor was he
less fond of a good joke, as his letters often testify.

Educated at Cambridge during Sedgwick's palmy days,*

no wonder that he caught some of the fire from " Old
Adam," as his students lovingly nicknamed him, and
instead of entering the Church, as his mother fondly hoped,
inaugurated a career for himself by walking through Der-
byshire, Staffordshire, Cheshire, Shropshire, Yorkshire,

and many other parts of England, geologising and lec-

turing wherever he could get a class to attend. And very
successful Jukes seems to have been. Writing from Not-
tingham in June 183S, he says, " I have had a very good
class here, never less than two or three hundred, and
frequently four or five hundred '

(p. 26).

Having about 1S38 made himself acquainted with prac-

tical surveying, he was in 1839 offered the appointment of

Geological Surveyor of Newfoundland, a post he gladly

accepted, and which occupied his time until the close of

1S40. Into all the hardships of this work he entered with

his accustomed good-will and spirits. Mr. Jukes contrasts

his own easier lot with that of the hardy natur.alist Prof.

Stuwit;:, who "set off at the beginning of December in a

boat with a little cuddy, to which ^he says) my cabin is a
palace, to see the winter fishing in Fortune Bay. with the

chance of being frozen up on his return, and having to get

ashore and come through the woods and snow," and he
adds, ' don't talk of my hardships and pri\ations and
courage" (p. 91}. But the Newfoundland sur\-ey ended

* He matricul.ited at St. John's in i8^, being then nineteen yc.irs of .ige.

in October 1840,* and early in 1842 Mr. Jukes had the

satisfaction to find himself appointed to the office of

Naturalist to the Expedition for surveying Torres Straits,

New Guinea, &c., on board H.M. ship Ffy, commanded
by Captain E. P. Blackwood, R.N. This task, so conge-

nial to him who loved no occupation so well as one re-

quiring constant out-door exercise in the saddle, on foot,

or on the water, occupied him until June, 1846, and during

his four years' absence his letters and journals furnish

abundant materials of interest to the reader ; much of

which, however, will necessarily also be found in Mr.

Jukes's book entitled " Narrative of the Surveying \'oyage

of H.M.S. Ffy (2 vols.), published in 1847.

His description of scenery in the interior of Java is

very interesting :

—
" Rich plains covered with all kinds of

tropical productions, watered in every direction by clear

rocky brooks, surrounded by mountains, either in single

cones or serrated ranges, from 5,000 to 11,000 feet in

height ; abundance of game whenever we choose to stop

and shoot, jungle-fowl, peacocks, deer, wild pigs, tigers.

We crossed one great range of mountains by a path that

led us through the extinct crater of a volcano, five miles

across and 7,000 feet above the sea, and in the centre of

which was a small cone and crater still in action, though

when we looked down into it it was only blowing out

steam, with a roai- as of a thousand blast-furnaces.

Take a scene on the slope of these mountains, as they

dip into the plain of Malang. Scene :—An open mountain

valley, full of coffee plantations, with small scute ed

villages, into which opens a deep mountain glen, crj •. ded

with the rankest luxuriance of tropical vegetation, groups

of tree ferns and great broad-leaved plants, so as to arch

over and frequently hide altogether the full brook

that comes flashing and roaring down the rocks in a

succession of rapids, varied by waterfalls ; the road,

narrow, steep, and slippery, as it winds down the sides of

the glen, expands into a broad green lane, with an ex-

quisite carpet of turf as it opens on the more level lands "

(pp. 238, 239).

Like every other man who is fond of the sea, we find

him exclaiming, '"
I confess I am getting more and more

enamoured of a sailor's life, and regret I did not know
the navy early enough to enter it. I see it would have

suited me exactly" (p. 251}.

But Mr. Jukes was destined to be a geologist. On
the return of t'ne good ship F/j', in June 1846, he only

allowed himself a few weeks at home before he had
again " signed articles " to Sir H. T. de la Beche, then

Director-General of the Geological Survey, and in October

joined Profs. Ramsay and Forbes at Bala. These appear

to have been his most intimate friends, as his letters to

Ramsay abundantly attest. His letters to Forbes have,

unfortunately, not been presen-ed. To those not con-

nected with the Survey, this is the section of the book
which it seems to us will be the least interesting, although

here and there one comes upon a funny bit or a matter

of public interest.

His fagging away at the geology of the rocks south of

Conway forms the subject of many letters, and the solu-

tion of their puzzling structure is well given at p. 306. For

^ For an account of his Newfoundland experiences and travels, see also
" Excursions in and about NewfoundL^nd during the years 1S39 and 1840,"
2 vols. 8vo, London, 1842. See also " Report on the Geology of Newfound-
land," folio, 1840.
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comical bits, the story of a new fossil discovered (p. 314) ;

the boundary of the Caradoc Sandstone at Pentre Voelas

(p. 318); and "a strange and marvellous history of a

temptation and what befel thereon "
(p. 323), must be read

and laughed over, as also must the account of Miss

Moggore and Miss Bood, natives of Murray and Darnley

Islands, who loould walk arm-in-arm with Mr. Jukes

(p. 252).

Besides a vast number of letters to Prof. Ramsay, all

more or less relating to geology, there are letters to Dr.

I nglcby and other relatives ; one on Versification (p. 377),

in which two of Mr. Jukes's own verses appear. The

annexed is a sample, probably intended for the Old Annual

Survey Dinner :
*

—

Free o'er the hills our feet shall roam,
We'll breathe the mountain air, sir

;

Care shall not ever dare to come,

Nor grief pursue us there, sir.

Joyous in Nature's wildest scene.

Where rocks lie topsy-turvy,

And falling waters flash between.

We'll prosecute the .Survey.

Oh, the Survey, the Geological Survey !

Health and good humour shall be queen
Of the Geological Survey !

We have religious beliefs considered (p. 375) ; views

on Providence (p. 386) ; creeds (p. 409) ;
political opinions

(p. 405), and many other matters discussed.

But we have said sufficient to recommend the book to

all who are likely to be interested in it. We would es-

pecially direct geologists to it, as being the record of the

life of a man who did very much for their science—indeed,

who died in its service. To his friends, who are to be

found scattered far and wide, the title of the book is suffi-

cient to recommend it to them. To his relatives and

intimate companions his memory will always be dear.

It seems strange that Prof Jukes's life should be dedi-

cated to Prof. Sedgwick, his early teacher ; but so it is

—

the old oak, though decayed and feeble, still puts out its

green leaves ; but the younger man, whom he bid God
speed thirty years ago, has already rested from his

labours. H. W.

OUR BOOK SHELF

The Sciiiici: 0/ Arithmetic. By James Cornwell, Ph.D.,

and Joshua G. Fitch, M.A. Thirteenth Edition.

(Simpkin, Marshall, and Co., 1870.)

The School A'-ithmetic. By the same authors. Eleventh
Edition. (Simpkin, Marshall, and Co., 1871.)

These books are too well known to mathematical teachers

to need detailed notice from us. Both are very good,

and stand in the first rank among the scores of arith-

metics pubUshed in England. The explanations, arrange-

ment and examples, especially in the former book, are

generally very good. We will venture, however, to

suggest two or three changes to the authors, which we
think would render the book better still, and which our

experience would make us wish to see universally

adopted. The rule for muUiplication of decimals given

in these books is the old one of counting the decimal
places. We think this becomes a rule of thumb. The
method ought to be the same as that in multiplication of

integers ; and it is at once seen by the pupil that as in

* Alas ! that this time-honoured institution of meeting "all hands " once a

year should have fallen into disuse. It was a very bond of union.

multiplying by tens and hundreds, the figures are shifted

to the left ; so in multiplying by tenths and hundredths,

they are shifted to the right. The decimal point is

brought down straight, and each line in the working has
its meaning; as in the example, multiply 7I2'35 by
15-807 :—

712-35
15-807

3561-75
7123-5
569-880

4-98645

This is more certain to be understood every time it is

done than the old counting rule, and each line means
something. Again, in that schoolmaster's crux; the di-

vision of decimals, we have in the books before us, the

old Case i. Case 2, and Case 3 ; and everybody knows
the result in an examination. A better method is this,

which we indicate briefly. Explain first that you cannot
divide until the quantities are of the same kind, and of

the same denomination. You cannot divide 2/. by 3
pence, till you have reduced the pounds to pence. Nor
can you divide tenths by thousan'lths, till you have re-

duced the tenths to thousandths. Hence, to divide

1-375 by -0025, the dividend must first be expressed in the

same denomination as the divisor, namely as ten thou-

sandths ; this amounts to marking off as many decimal

places in the dividend as there are in the divisor, which is

best done by drawing a line after the figure, and then

dividing. It is plain that the result is integral until the

figures on the right of the line are brought down. It is

worth while, perhaps, to give examples of the different

cases ; the explanation is obvious from what has been
already said

—

Divide 7-9 by 4-308

—

4'3o**)7'90o^oo(i'83- •

4-308

14560

Divide 34-79628 by 2"5

—

2-5) 34719628 (13-91

25

97
7S

229
225

46

Lastly, the methods of summation by differences and
interpolation are essentially arithmetical, and of consider-

able interest, and we think might be introduced with

advantage in the larger work.

The miscellaneous questions at the end of the larger

book are not particularly good. They are often tedious,

and not sufficiently varied, suggestive, or difficult. Never-

theless, the books are very good, and will teach teachers

as well as learners. J- M. W.

SkiDidinaviens Coleoptera, synoptiskt bearbetade of G. C.

Thomson. Tom. X. 8vo. (Lund, 1S68. London :

Wilhams and Norgate.)

There are few investigations of more interest to the

student of British Natural History than the comparison

of our native productions with those of the Scandinavian

peninsula, and no descriptive works published on the

Continent, a knowledge of which is of greater importance

to him, than those of the acute and laborious naturalists

of Scandinavia and Denmark. The work done by these
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men is usually of the highest quahty, both for carefulness

of investigation and clearness of statement ;
and the great

similarity which exists between the faunas and floras of

our islands and of the Scandinavian region, enables their

work to be used to a certain extent as handbooks by

British Naturalists. May their study lead the latter to

imitate the Scandinavian mode of work ! We are led to

these remarks by the receipt of the tenth and concluding

volume of Prof. Thomson's descriptive work on the Scan-

dinavian Coleoptcra, although this consists almost entirely

of corrections, emendations, and additions to the con-

tents of the nine previous volumes, in which the syste-

matic description of those insects was completed. Prof

Thomson's work will be found of the highest value to the

British entomologist, inasmuch as a very large proportion

of the insects described in it arc inhabitants of these

islands, and many of the others will probably be dis-

covered hereafter in the north of Scotland. The whole

descriptive portion of the book is written in Latin, the

characters, although often brief, are admirably drawn

up, and the determination of the species is greatly facili-

tated by the excellent tables both of genera and species

given throughout the work. Amended tables, introducing

all new forms discovered during the progress of the book,

are given in the second part of the ninth and in the tenth

volumes. Although it appears under a Swedish title, the

only portions of the work written in that language are the

notices of localities of occurrence and critical remarks on

genera and species, the former, at any rate, requiring little

knowledge of Swedish for their comprehension. W. S. D.

Ichneumonologia Suecica, auctore Aug. Emil Holmgren.

Tom. II. (Stockholm, 1 87 1. London: Williams and

Norgate.)

This is a second most important Swedish work, which

illustrates in a striking manner the remarks which wc

made in noticing M. Thomson's " Skandinaviens Coleop-

tera." In this the author has commenced a monographic

revision of the Swedish members of one of the most

difficult families of insects, the Ichneumonida;, which he

here treats in an almost exhaustive fashion. We cannot

venture to say how far he is correct in his synonymies, or

in the reference of supposed species toothers as varieties
;

but he has .spared no pains in the preparation of his de-

scriptions, and the student of his book will hnd no difficulty

in understanding precisely what he means. This work,

when completed, will be an invaluable aid to the few ento-

mologists who venture upon the study of the Ichneu-

monidae. W. S. D.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
conimitnications. ]

The Planet 'Venus

This beautiful planet being now very favourably situated for

examination, it may interest many of your astronomical readers

if I give a brief description of the markings which have recently

been seen on her surface. That these markings are exceedingly

difficult objects to detect, even with a powerful telescope and

under favourable atmospheric conditions, there is no doubt, and

many observers have consequently failed to see them. The late

Rev. W. R. Dawes, although possessed of very excellent vision,

could never make them out, and it seems that the fact of their

existence is doubted at the present time by some observers. At
the meeting of the Royal Astronomical Society on November
10 last, " the Astronomer Royal mentioned that Venus was very

favourably situated for observation, especially for noticing spots

if any existed on her surface, his own experience being that there

were no certain markings thereon, whicli the President corrobo-

rated." The opinions ofsuch eminent astronomers should always

be carefully considered, and the matter in dispute thoroughly

Investigated, before a contrary opinion is entertained. In the

present case, however, I think that there is a suffic:c ;cy of

evidence to prove that markings of various forms exist on the

surface of the planet. I am the more particularly induced to say

this by having before me upwards of sixty sketches of their appear-

ance, made by experienced observers, whi in the m.iking of ob-

servations employ telescopes of great power and excellent defini-

tion. No doubt the faint chnrllke mirkings can only be made
out after attentive gazing, and then are scarcely visible, though

they have been distincdy seen by many observers. It is difficult

to account for the fact that Mr. Dawes could not dist.nguish

them, but perhaps the reas m may be apparent, if we consider that

an observer who is the most successful in the observation of faint

companion; to double stars, cannot satisfactorily observe the

faint markings with which th; planet's disc is diversified.

Many observations of the spots were mxde at Rome in 1839

—

1841, and of six obstrvers those wee the most successful who
experienced the greatest difficulty in detecting minute com-

panions to large stars.
*

With respect to the spots and markings which have recently

been examined, it may be said that they are of various forms and

degrees of visibility. Some of them are only just perceptible

after a long and careful scrudny of the phmet's die, while others

are much more apparent, and distinguishable with less difficulty.

Whether or not they are permanent in their form remains to be

determined from a comparison of the whole of the observations.

Some of the representations of the cloudy spots taken at diflferent

dates seem to be somewhat similar in their principal features.

Several time; that position of the planet's^ surface immediately

adjacent to the terminator has been seen to be interspersed witu

small bright circular spots, which seem to be analogous to lunar

formations. These bright spots have been seen by several of

those who have critically examined the planet's appearance.

They were seen by Mr. T. H. Buffham on May 4 and May 6,

186S, and Dr Huggins at the last meeting of the RA.S.said
that " he had occasionally seen dusky spots, but he considers

them as very uncertain or illusive. When, however, the

crescent was thin and the planet near the earth, he had seen

minute points of light on the terminator, which by most ob-

servers was described as irregularly indented. He had also

noticed that when definition was very go^d, appearances analo-

gous to those of lunar craters had been seen. Dr. De la Rue
had often seen markings on Venus similar in character to those

observed on Mars." An observation made by Mr. F. Worthing-

ton, with a 13-inch reflector, on June II last, confirms the

statement made by Dr. Huggins in reference to the bright mark-

ings on Venus be'ng similar to objects on the surface of our

fatellite. He writes, " Definition extremely good. Themarkings

were very clearly seen, and bore a very remarkable resemblance

to the craters and inequalities of the moon as seen with a low

power, say an opera glass." From the foregoing it would appear

to be beyond a doubt" that, when the planet is in a crescent form,

small bright markings, resembling lunar craters, are perceptible.

These objects should be persislently looked for, and when
observed the details of their appearance anl position duly

registered.

That the dark, cloud-like markings are similar to those on the

surface of Mars, as stated by Dr. De la Rue, seems also an

established fact. Mr. Henry Ormesher saw several irregular spots

on Venus on May 10 last, and he says they were "clear and

well-defined, and reminded me very much of those on the planet

Mars, as they had nmch the same appearance." Of course the

markings on Mars are much more conspicuous than those visible

on Venus, but in their appearance there is no doubt that they

are not altogether unlike.

In many of the drawings which I have before me the outlines

of the cloudy patches do not terminate abruptly as in the case of

the penumbrx to solar spots {maciiht) but seem to fade away
into the general brilliancy of the disc. In some of the sketches,

however, the boundary of the spots appears to have a well-

marked outline. In regard to the terminator, it seems to have a

very serrated edge, but in some of the drawings this is not

depicted.

Referring again to the coincidence in the appearance of the

bright spots of Venus and the craters of the moon, I would

draw the attention of your readers to the Rev. T. W. Webb's
"Celestial Objects," second edition, p. 51, in which there is an

observation of interest recorded. William F. Denning
Hollywood Lodge, Gotham Park, Bristol, Nov. 28

See Webb's "Celestial Objects," p. 50. It is there stated that " a very

sitive eye which would detect the spots more readily would be easily

rpowered by the light of a brilliant star, so as to miss a very minute one
its neighbourhood."
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The Flight of Butterflies

In the 103rd number of Nature there are two notices of

remarliable butterfly flights in America, and it is asked " Where
the yellow butterflies are going?" Mr. R. Spruce, in "Notes
on some Insect and other Migrations observed in Equatorial
America" (published in the Journal of the Linnean Society,

vol. i.";. No. 38, read June 6, 1867), has the following curious

account of similar flights, which, he says, have also been de-

scribed by Mc'Srs. Edwards, WalHce, and Bates: "The fir.t

time that I fell in with such a migration was in November 1S49,

near the mouth of the Xingii, when I was travelling up the

Amazon from Para to .Sau'areon. . . . We saw a vast

multitude of butterflies flying across the Amazon from the

northern to the southern side in a direction from about N. N. W.
to S.S.E. They were evidently in the last stage of fatigue. They
were all of common white and orange yellow species, such as are

bred in cultivated and waste grounds, and having found no
matrix whereon to deposit their eggs to the northward of the
river (the leaves proper for their purpose having probably been
already destroyed or at least occupied by caterpillars) were going
in quest of it elsewhere. The very little wind there was, blew
from between E. and N.E., therefore the butterflies steered their

course at right angles to it ; and this was the case in subsequent
flights I saw across the Amazon. . . . But the most notable cir-

cumstance is that the movement is always southward. . . . Since
my return to England I have read Mr. Bates's graphic description

ofa flight of butterflies across the Amazon, below Obidos, lasting

for two days without intermission during daylight. These also

all crossed in one direction, from north to south. Nearly all

were species of Callidryas, the males of which species are wont
to resort to beaches, while the females hover on the borders of
the forest and depos't their eggs on low-growing, shade-loving
Mimosas. He adds, ' the migrating hordes, so far as I could
ascertain, are composed only of males.' It is possible, there-

fore, that in the flights witnessed by myself the individuals were
all males in which case the flights should probably be looked
upon, not as migrations, but dispersions, analogous to tho ;e of
male ants and bees when their occupation is done, and they are
roomed by the workers to banishment, which means death. In
the case I am about to describe, however, the swarms certainly

comprised both sexes, although I know not in what proportion
;

and their movements were more evidently dependent on the
failure of their food.

" In the year 1S62 I spent some months at Chandsey, a small
village on the desert coast of the Pacific northward of Guayaquil,
where one or two smart showers are usually all the rain that lalls

in a year ; but that was an exceptional year, such as there had
not been for seventeen years before—with heavy rains all through
the month of March, which brought out a vigorous herbaceous
vegetation where almost unbroken sterility had previously pre-

vailed. In April swarms of butterflies and moths appeared coming
from the East, sucking the sweets of the newly-opened flowers,

and depositing their eggs on the leaves, especially of a Boerha-
avia and of a curious Amaranth, until the caterpillars swarmed
on every plant. New legions continued to pour in from the

East, and finding the field already occupied, launched boldly out

over the Pacific Ocean, as Magalhaens had done before them,
there to find a fate not unlike that of the adventurous navigator.

No better luck attended most of the offspring of their prede-
cessors, especially those who fed on the Boerhaavia. The shoal
of caterpillars advanced, continually westward, eating up what-
ever to them was eatable, until, on nearing the sea shore and the
limit of vegetation, I used to see them writhing over the burning
sand in convulsive haste to reach the food and shelter of some
Boerhaavia which had haply escaped the jaws of preceding
emigrants. The explanation of this continual westward move-
ment is not difiicult. A few leagues inland, instead of the sandy
coast-desert with here and there a tree, we find woods, not very
dense or lofty, but where there is sufficient moisture to keep
alive a few remnants of the above-mentioned herbs all the year
round, and doubtless also of the insects that feed on them. There
are also ca'.tle farms. When the rains come on, therefore, they
cause as it were a unilateral development of the vegetation from
the forest across the open ground, and a corresponding expansion
of the insect-life which breeds and feeds upon it."

The \\ hole paper is very interesting, ijut I have copied only
such portions as bear on the question " Where are the yellow
butterflies going?"

T. S-M.

The Origin of Insects

In an article by Dr. Be.ale, in your number for Nov. 23, on
"One of the Greitest Difficulties of Darwinism," a most extrao;-
dinary misconception is stated to be a difficulty. That the pupa
state is a modification of the ordmary process of skin-shedding in
the Insecta is proved by so miny facts, that one cannot under-
stand for a moment how it can possibly be denied, mudi less how
its denial can be made Uie of as an argument against the doc-
trine of evolution. Sir John Lubbock pointed out long ago that,
in the development of the Insecta, every grade of modification
exists between those insects which are gradually developed,
each successive ecdysis proiucing only the slightest possible
modifications, and those which undergo a change so complete
that it may be likened to the process of metagenesis, as it has
been called, which takes place in the Echinodermata.

It is an utter mistake to suppose that any insect is redeveloped
during the pupa state. The most perfect instance of metamor-
phosis is that of the flics (some Diptera). In these the materials
out of which the perfect insect is developed are supplied by the
breaking up of the muscular system and fat bodies of the larva

;

but the cellular structures known as the Imaginal discs of Weis-
mann are formed in the egg, and persist all through the life of
the larva. These, it is true, only form a skin or case in which
the fly is developed ; but they are rea'ly nothing more than
a larva skin, formed on the inside of the larva skin in the e^?,
and detached from it by the subsequent modifications of the
larva.

The nervous system undergoes extensive modification in the
development of the fly, but it never undergoes degeneration. The
mouth organs of the imago, it is true, are not the mouth organs of
the larva, nor are they formed by their modification, but they are
foreshadowed in the egg before the mouth organs of the larva
are formed. It is the mouth organs of the larva which are new
formations, not those of the imagj. In this moot extreme case,
the pupa skin is derive! directly from the inner layers of the first

larval skin, about twelve hours before the creature emerges from
the egg. The imaginal skin is likewise derived from cells laid
down in contact with the imaginal discs. There is absolutely
only a difference in the time at which the successive skins are
formed in this and in ordinary ecdysis.

A cimex which undergoes no change of form develops each
successive skins from cells laid down within the last integu-
ment, and the same process is followed in the development of
the fly.

The alimentary canal is likewise undoubtedly formed in a
similar manner around that of the larva, and the sexual organs
are gradually developed, even from the time when the embryo
is enclosed in the egg.

Fritz Miiller in his "' Facts for Darwin," has shown very con-
clusively that the larval forms of insects are probably derived from
imaginal forms ; such seems, wuhout doubt, to be the case with
the flies {Miisca). Every day the difliculties presented by the
development of the Insecta to the doctrine of evolution are
vanishing. It is extremely probable thit insects first emerged
from the water with fully formed wings. We have still relics

of an aquatic winged insect fauna in the hymenopterous genus
discovered by Sir J. Lubbock. We may readily believe the
larval forms now existing on the earth are modified forms of
originally perfect insects ; we know that the larvae are subject to
far greater changes of life and far greater struggle for existence
than the perfect insects. They are all probably embryonic forms,
brought from the egg in a modified state before their perfect
development is attained. The same thing is seen in several
crusta;eans, which are hatched as Natiplius forms, whilst all their
allies attain the Zica stage in the egg. The existence of mandi-
bulate larva; in insects which in the perfect state have suctorial
mouths, is an additional argument in favour of this view. It

appears to be either a reversion in the larva to an anterior type,
for the earlier types of the Insecta were undoubtedly mandibu-
late, or it may by an embryonic character, which has never been
lost in the egg, modified by leversion or circumstances. This
view may appear fanciful, but the aortic arches of a fish un-
doubtedly exist in the mammalian embryo, and no one can say
what changes might take place by reversion in those arches under
altered conditions. Teratological embryology goes far to show
that the embryo may revert to long anterior types in its develop-
ment.

I should, however, transgress too far on yoiu" valuable space in

giving proofs of all that has been put forward. I trust, how-
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ever, that even this little may do some good, for it does seem

hard, when the labours of men like Fritz Miiller, Weismann,

and Lubbock, are throwing light on this intricate subject,

that darkness should return in the form of manifest miscon-

ceptions of well-known phenomena. B. T. LOWNE
99, Guilford Street, W.C.

Aspect

Mr. Laughton's aspect is not only a felicitous word in rela-

tion to a plane, but it it susceptible of a wider application than

that which he proposes for it, since it expresses a fundamental

idea in the theory of surfaces. Every surface has at every point

an aspect, which is the direction of a normal at that point. This

may be regarded as the first property of surfaces, for if we define

a surface as that form of extension which has at every part two

and only two dimensions, we virtually say that, among all the

directions in space that radiate from any point of the surface,

there is one and only one perpendicular to all those (infinite in

number) that lie within the surface at that point ; in other words,

that the surface has a normal at every point. A plane is then a

continuous surface which has the same aspect thnnighotit, the

angle of two planes is the measure of their difference in respect of

aspect; parallel planei (as Mr. Wilson points out) are those

which have the same aspect, a plane tangent to a surface is one

wh'ch contains a point of the surface, and has the aspect of the

surface at that point, and a line tangent to a surface is one that

contains a point of tlie surface, and has a direction -sjhich lies

within the surface (or is perpendicular to the normal) at that

point. Then a straight line tangent to a plane lies wholly in the

plane, and if such a line, pissing through any assumed point of

a plane—rotate about that point—always remaining tangent to

the plane, it must sweep n'cry point of the plane, for it will

generate a continuous and infinite surface coincident throughout

its extent with the plane, and the plane, being continuous, can

have no points without this surface. Therefore, a straight line

which joins tioopoints of a plane lies wholly in the plane, whence

the propusitions that aplane is determined by threepoints, and that

the intersection of tiuo planes is a straight line, together with the

other elementary theorems of the geometry of space, are readily

derived.

The use of aspect in the sense now proposed is not absolutely

new, as Mr. Proctor (Nature for October 26) seems to argue.

It has the high authority of Sir W. R. Hamilton in his " Lectures

on Quaternions" (1853). Thus we read on page 92 (the italics

and capitals of the original are preserved) :
—"A biradial has

also a I'LANE and an asi'ECT, depending on the star or region of

infinite space, towards which its plane may be conceived to

FACE. . . . When two bi-radials have, in the sense just now
explained, the same aspect, their planes both facing at the same

moment \.\\t same star, ihej mdcy besaid to be condirectional

BiRADlALS. When, on the other hand, they face in exactly

contrary ways, and, therefore, have orrosiTE aspects, they

maybe called contradirectional. . . . Boththesetwo

latter classes may be included under the common name of

parallel biradials, so that the planes of any two parallel

biradials are either coincident or parallel."

Vaguely, indeed, aspect of a plane may be used in the sense

Mr. Proctor would assign it, as well as in several other senses.

But if we could give it an exact and technical signification, that

which is proposed by Mr. Laughton seems to issue directly from

the proper meaning of the word ; and it is a signification which

no other word yet suggested will so easily bear. At present,

therefore, it ought to be accepted as the very word that is

needed in the re.construciion of geometry.

As for position, it is pertinent to ask whether anyone would

say that parallel planes have the same position. The attri-

bute of plane.s, for which a word is demanded, is precisely that

element of position in which parallel planes agree ; and the

position of a plane requires for its determination not that element

only, but also some other element whereby the plane shall be

distinguished from its parallels.

Permit me, by way of appendix to my too long note, to call the

attention of those who are interested in the early teaching of

Geometry, which has lately been discussed in your columns, to

Dr. Thomas Hill's " First Lessons in Geometry. Facts before

Reasoning." (Boston, 1856.)

J. M. Peirce

Cambridge, Massachusetts, Nov. 15

Cause of Low Barometric Pressure

In the number of Nature for July 20, 1S71, I find a paper

by Ferrel, "On the Cause of Low Barometer in the Polar

Regions," &c. The author says that the law which deflects a

body to the riglit in the northern hemisphere and to the left

in the southern is not understood by meteorologists, and that it

is admitted only when the movement is north and south.

I believe this law is now admitted by almost all meteorologists.

The proof of it is the general acceptance of Buys Ballot's law

of winds, which states that the wind wiU always blow towards

a barometrical depression, and be deflected to the right in the

northern hemisphere.

The most important meteorological works of the last years are

based on this principle, as, for example, Buchan's " Mean
Pressure and Prevailing Winds," and Mohn's "Storm Atlas."

Mr. Mohn states the error which was committed in former times,

and gives the expression of the deflecting force (page 17).

—

15°. sin L. (latitude) per hour. As to Mr. Ferret's explanation

of the low barometer at the poles, I must first state that it is not

lowest near the poles. In the northern hemisphere, the lowest

])ressures are near Iceland and near the Aleutian islands, but

northwards they are higher, as the observations of Greenland

have shown, as is seen also in the prevalence of N.E. winds in

winter at Stykkissholm (Northern Iceland) ; this would indicate

that the pressure to the north and north-west of the last place is

higher.

The great barometric depressions which so often visit Iceland

cannot exist at temperatures of some degrees below freezing

point. This explains why the barometer cannot be lower at the

Arctic Pole than near Iceland in winter ; the temperature there

must be certainly much lower, even if the pole be surrounded

by open water.

It is the low temperature also that explains the course of the

Atlaulic storms across European Russia (from N. W. to S.E.), as

the winter temperature of Siberia is too low to admit the storms.

This was already stated by Mr. Mohn, and I can but confirm his

opinion.' In southern latitudes the barometrical depression

seems to increa-e towards the pole, but do we know enough of

these regions to say that the lowest barometer will be at the

pole? In the highest southern latitudes attained by Sir James

Ross the barometer was a little higher than northward. All that

we know about the origin and propagation of barometrical

depressions gives us the right to say that pressure cannot be

lowest at the south pole, but that, as in the northern latitude, the

greatest depression will be found at some distance from the pole,

perhaps as far as the Antarctic Circle.

St. Petersburg, November 28 A. Wc.lElKOFER

Symbols of Acceleration

I WISH to direct the attention of the reviewer of the " New
Works on Mechanics," in No. 107 of Nature, to the following

statements which he makes while speaking of Wernicke's book :

—

"The symbol / is here and throughout the work used to denote

an acceleration ; for exampley" .r {sic) is the acceleration parallel

to the axis of x. This notation (unfamiliar to English readers)

has obvious advantages when the more appropriate language of

the differentid calculus cannot be employed."

Now I cannot see how the notation is " infamiliar to English

readers," when we have in common use a to denote an ac-

celeration, and a^ an acceleration parallel to the axis of .r.

Again, though I agree with the reviewer thaty^ (or the English

a -)
" has obvious advantages when the more appropriate language

of the Differential Calculus cannot be employed," yet itshould be

remembered that there is a more appropriate notation still, viz.,

that of Newton's Fluxions, recalled to its proper position in

mixed mathematics by Sir W. Thomson (see Thomson's and

rf2 X
dfTate's "Nat. Phil.") and beginning to spread, in which

or an acceleration parallel to the axis of ,1 is denoted by x. This

notation can be employed at all stages of the student's progress, for

it is as easy for him to learn that acceleration parallel to the axis

of:, actual acceleration in the path, &'c.,are denoted by z, s, &c.,

as to make himself acquainted with Wernicke's symbols After-

wards, when studying the Differential Calculus, he may be told

the name of the notation, and have his knowledge of it enlarged,

but he will never need to unlearn it ; on the contrary, he will

* See also my paper "On Barometrical Amplitudes," in the jfotinuit

0/ the Austrian Meteorological Society, 1871, No. 10.
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find its service increase in importance as he makes his way into

the highest parts of the subject.

Of course no attempt is liere made to attack D-ism, but to

state that it and Dot-ism have their proper splieres, tlie latter

generally, with more or less appropriateness, throughout the

whole realm of functions, the former in the realm of motion,
where the functions are functions of /—the sway over which
realm was originally given to it by Newton, and acknowledged,
as I have been told, by the D-ist Lagrange.

Glasgow College Thomas Muir

Occurrence of the Eagle Ray
A DOUBLE-SPINED specimen of the eagle ray (Myliobaiis

aquila), taken in Torbay on the 1st Nov., has been presented to

this museum by Mr. Frank Gosden, fish dealer, High Street,

Exeter. Its dimensions are as follows :—Breadth across the fins,

2ft. 3lin. ; length from snout to the base of the spines,

I ft. 7|in. ; total length from snout to extremity of the tail,

3ft. 64in. W. S. M. D'Urban, Curator
Albert Memorial Museum, Exeter

Deep Sea Dredging

While winter allows of time for complete arrangements to be
made in anticipation of dredging weather, will you permit me to

raise the question of the conditions under which our knowledge
of the natural history of the sea may be most readily extended ?

As a rule, yacht owners object to the fatigue and dirt of

dredging, but as we have the successful example of the Noma,
may we not hope that other yachts may further the cause of

science, if assistance] in the way of instruction or apparatus be
afforded to them by those having the necessaiy experience and
means ?

The idea of now urging the question is not mine alone, but is

entertained by many ardent naturalists who are much in favour of

a skilful search of our seas at home, as well as of the Mediter-
ranean and other distant and almost untried seas.

Your pages have often borne witness to the interest and
importance attaching to marine zoology, and if men of practical

experience, such as Carpenter, W. Thomson, Marshall Hall,

Sic. , will indicate the best localities for search and the best mea-
sures to adopt, we may hope that others may follow in their steps,

and that the large aquaria now built and building will be sup-

plied, as only private zeal and enterprise can compass, with new
and rare specimens from deep waters.

T. H. Hennah
Milton House, Clarence Street, Brighton, Dec. 5

The Solar Halo

The solar halo of the morning of the 13th ult. described in

your last number as seen near, and at about thirty miles from,

Durham, and which Prof. A. S. Herschel conjectures may have
been seen from more distant stations, was visible here.

I first saw it at about S .v. M. , when it appeared as the arc of a

circle, witli a very short portion of an inverted arc touching it at
|

the vertex—the sun itself being hidden by a bank of cloud, from
\

behind which issued several radiatmg spikes. Shortly after half-

past nine this halo had disappeared, except a small portion at

the point of contact of the two arcs, vertically over the sun,
\

which appeared like a bright elongated patch, forked at edch
'

end, and projected not on mist, but on blue sky, and tinged with

dull prismatic colours, which were most strongly marked in the
j

inverted arc, in which the red or orange was downwards, or on
the outside of the circle. I then suddenly caught sight of a

second halo, of much greater radius than the first—visible through

perhaps 130^ or 140" of arc, above, and to the right of, the sun,

projected on the clear blue sky, but so faintly that it might easily

have been missed. This outer circle exhibited the prismatic

colours with a purity and delicacy that I have never before seen

in halos, and which was quite different to the ordinary dull,

muddy colours. In fact, it had just the appearance of a very

faint and narrow rainbow, the red being inside, and the blue

outside the circle. I was shortly after able to borrow a sextant,

and measured the distance from the sun to the bright patch and
the outer circle, which appeared respectively 21 ' 40' and 43' 20'

;

but they were already growing so faint that I was unable to

do this with much precision. Except the bright patch before

named, I did not observe any appearance of "mock-sun."
Cardiff, Dec. 4 Geo. C. Thompson

ON THE ZIPHIOID WHALES
'T'HE peculiar division of Cetaceans to which the term
•- " Ziphioid " is now commonly applied, from one of

the earliest known forms, Ziphius of Cuvier,* is in

many respects one of the most interesting of the order.
They form a very compact group, united closely together
by the common possession of very definite structural

characters, and as distinctly separated from all other
groups by equally definite characters.

With the singular exception of Hyperoodon rostratus
(the structure and habits of which species are as well
known, perhaps, as those of any other cetacean), no spe-
cimen of the group had ever come under the notice of
any naturalist up to the commencement of the present
century. Since that tiine, however, at irregular intervals,

in various and most distant parts of the vvorld, solitary

individuals have been caught or stranded, now amounting
to nearly thirty, these being by some naturalists referred

to upwards of a dozen distinct species and to very nearly
as many genera. No case is recorded of more than one
of these animals having been observed at one place at a
time, and their habits arc almost absolutely unknown.
Their very presence in the ocean seems to piss unnoticed
and unsuspected by voyagers, and even by those whose
special occupation is the pursuit and capture of various
better known and more abundant cetaceans, until one of
the accidental occurrences just alluded to reveals the
existence of forms of animal life of considerable magni-
tude, and at least sufficiently numerous to maintain the
continuity of the race.

This comparative rarity at the present epoch contrasts
greatly with what at one time obtained on the earth, espe-
cially in the period of the crag formations, and leads to

the belief that the existing ziphioids are the survivors of
an ancient family which once played a far more important
part than now among the cetacean inhabitants of the
ocean, but which have been gradually replaced by other
forms, and are themselves probably destined ere long to

share the fate of their once numerous allies or proge-
nitors.

The Ziphioid whales belong to the great primary divi-

sion or sub-order of the Odontocetes or Toothed whales,
as distinguished from the Whalebone whales. They are
allied on the one hand to the Cachalots or Sperm whales,
and on the other to the true Dolphins and Porpoises, but
more nearly to the former than the latter. They are
animals varying between fifteen and thirty feet in length,
and in external characters very closely resemble each
other, all having small pointed snouts or " beaks," small
rounded or oval pectoral fins or "flippers,'' a coinparatively
small triangular dorsal fin, situated considerably behind
the middle of the back, and a single " blowhole " of con-
centric form, situated in the middle of the top of the head
One of their most obvious characteristics, distinguishing
them from the true dolphin, is the complete absence of
teeth (except occasionally a few mere rudiments concealed
in the gum) in the upper jaw, while in the lower jaw there
is usually but a single pair, which in some species may be
greatly developed and project like tusks from the mouth,
though sometimes even these are rudimentary and covered
up by the gum, so that the animal is practically toothless.

In addition to these external and easily-recognised charac-
ters, there are others connected with the skeleton and
internal organs which separate them still more trenchantly
from the other members of the order. Their food appears

* " J'appliquerai au genre dont elle (a skull found on the shore of the
Mediterranean) devient le premier type, le nom de Ziphius, employe par
quelques auteurs du moyen age (Voyez Gesner I., p 209) pour un cetace
qu'ils n ont point determine "

( Cuvier, "Osseiuens fossiles '*). According to strict

rules of pr ority ''Hvperodontoid" would be the more correct term, as
Hyperoodon was the first genus of the group distinctly characterised : but as
the name is erroneous in its signification, it will be better to keep to the more
generallyadopted and less objectionable term of " Ziphioid," first applied by
Gervai.s. The group is equivalent to Eschricht's " Rjiynchoceti."
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to consist almost exclusively of cephalopods, or cuttlefish-

like animals.

One of the greatest obstacles to acquiring a more accu-
rate knowledge of this group is the excessively confused
state of the nomenclature of the different animals of which
it is composed. Nearly every single specimen that has
been met with has been described under a different name,
and before their characters and affinities were understood
they were bandied about from one genus to another, even
different individuals of the same species having been
placed by systematists in different genera, until it has
become almost impossible to write or speak of any of them,
without the fear of inadvertently adding to the perplexity

of those that come after, by adopting and perpetuating
some ill- chosen or incorrect term.

In a valuable recent memoir on the subject by Prof.

Owen,* the difficulty is disposed of in a veiy summary
manner by uniting all the known forms, both recent and
extinct (with the exception of Hypcroodoii), under the
generic name of Zipliiiis. This proceeding, at all events,

has the merit of running no risk of adding to the confusion
of noinenclature, caused by hasty or ill-defined generic
subdivisions, founded on imperfect or fragmentary know-
ledge of the animal described. But, however great our
admiration may be for this strong-handed resistance to the
passion for name- coining, which is fast rendering the study
of zoology almost an impossibility, it must not lead us to

overlook well-marked structural characteristics by which
certain small groups of species are allied together, and
differcnt'ated from others, whether we call them genera
cr by any other term.

In a paper recently presented to the Zoological Society
(read Nov. 7), 1 have given reasons for my belief that the
species of ziphioids at present known (1 refer only to those
now existing, not to the extinct forms), may be naturally ar-

ranged by certain structural characters, especially the con-
formation of the skull and teeth, into four groups ; and as,

£0 far as is yet known, these are not united by inter-

mediate forms, they may, I think, be considered as generic,

though of course this is a subject upon which the judgment
of different zoologists may dilfer. This arrangement does
not differ from that adopted by several other zoologists,

who have specially studied the animals of this group, but
the characteristics of each section or genus have not
hitherto been clearly defined.

It is not my present purpose to enter into the details of
these characteristics, for which I must refer to the above-
mentioned communication, but to give a short summary
of the known zoological facts relating to the different

animals of which each is composed, so that a general idea
may be gained of our present state of knowledge of the
whole group.

I. Genus Hyperoodon, Lacdpede.—This genus differs

from the rest in having a very prominent convex "fore-
head " as it appears externally, though really correspond-
ing to the lower part of the face of other animals, sup-
ported by strong bony crests on the maxilla, and below
which the small pointed snout projects, something like the
neck of a bottle from its shoulder, hence the name
" Bottle-nose" often applied to these animals, in common
with various other cetaceans. The common Hyperoodon
(//. rostratus) is, as before mentioned, one of the best
known of cetaceans, being a regular visitor to our
coasts, and having been frequently described and figured
by naturalists who have had opportunities of observing
it in a fresh state. Skeletons, moreover, are to be seen
in nearly every considerable csteological museum. The
first really good description and figure is that of John
Hunter, founded on an individual which was caught in
the Thames near London Bridge, in the year 17S3, and
the skeleton of which still hangs in the great hall of the
Museum of the Royal College of Surgeons. The figure of

* British Fossil Cetacea from the Crag, Palseonlological Society, vol.

the animal appears in the Philosophical Transactions for

1787. Among the numerous subsequent contributions to

the knowledge of the structure and natural history of this

species, the monographs of Vrolik and of Eschricht are
of especial importance.
The common Hyperoodon attains the length of twenty

to twenty-five feet. It has no functional teeth, the only
two which it possesses are quite small and buried in the

gum at the front end of the lower jaw, but the palate is

beset witli numerous minute horny points. As in many
other whales in which the teeth are either absent or very
rudimentary when adult, it possesses a complete set at a
very early period of its growth, but the majority of these
disappear even before birth. Judging by the contents of
the stomach of the captured specimens, their food con-
sists of several kinds of squid and cuttlefish, and not of

true fish ; they are, therefore, not the enemies to fisher-

men that some have supposed them, but rather the re-

verse, for the cuttles, of which they destroy great quanti-

ties, are themselves voracious fish-eaters. In geographical
range this species is limited to the North Atlantic, having
been found both on the American and European coasts,

extending as far north as Greenland, but its southern
limit has not been accurately determined ; it has, how-
ever, never been known to enter the Mediterranean.
Within this range it is migratory, spending the summer
in the Polar seas and the winter in the Atlantic, and it is

chiefly on its passage northwards in the spring and south-
wards in the autumn that it visits our shores. It happens
almost every year that in the last-named season one or
more are stranded on some part of the extensive coast-

line of the British Isles ; usually a female accompanied by
a young one, seeking probably for food in too shallow
water, are cut off by the retreating tide from their chance
of regaining the open sea. In these cases it appears that

it is the less experienced younger animal which gets

into danger, and is then rarely abandoned by the
old one, who thus falls a victim to the strength of the
maternal instinct so largely developed in the cetacea.

The old males are apparently more wary, and rarely ap-
proach the shore near enough to be taken. They are never
seen in herds or " schools " like so many of their congeners,
but always either singly or in pairs.

Another animal, allied to Hyperoodon rostratus but of

larger size, being fully thirty feet in length, and of heavier
proportions, has been occasionally met with in the North
Seas, and is generally supposed to be another species of
the same genus (//. latifrons), though some naturalists

have maintained that it is nothing more than the old
male of the former.

11. Genus Zipliiits.—The type of this genus is Z. cavi-

rostris of Cuvier, founded on an imperfect skull picked up
in 1804 on the Mediterranean coast of France, near Fos,
Bouches-du- Rhone, and described and figured in the
" Ossemens Fossiles." It was at first supposed to be a
fossil, but has since been proved to belong to a species
still living in the Mediterranean, and there is no evidence
that the skull is of ancient date.

2. An animal of the same species was afterwards taken
on the coast of Corsica ; its external characters are de-
scribed and figured by Doumet in the Revue Zoologtqiie,

v. 1S42, p 20S, and its skeleton is preserved at Cette.

3. A third specimen was stranded near Aresquiers,
Herault, South France, in 1850; the skull, which is now
in the Museum at Paris, has been described by Gervais
and Duvernoy {Annates des Sciences Naturellcs, 3 series,

1850 and 1851). 4 In the Museum of Arcachon is a
skull found on the beach at Lanton, Gironde, West
France, in 1864, and described and figured by Fischer,
in the Noiivcltes Arc/i!7'es dii Museum, tome 3, 1867.

5. A complete skeleton of an adult animal is mounted in

the Anatomical Museum of the University of Jena. This
was obtained at Villa Franca in 1867 by Prof Haeckel,
but has not yet been described. 6. In the Museum of
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the University of Louvain is a skull of an animal of this

genus, brought from the Cape of Good Hope, of which a

description has been published by Prof. Van Beneden,

under the name of Ziphius itidicus (Mem. de I'Acad.

Roy. de Belgique, coll. in 8vo, 1S63). 7. A very similar

skuU in the British Museum, also from the Cape of Good
Hope, has been described by Gray (Proc. Zool. Soc. 1865,

p. 524) by the name of Petrorhynciis capcnsis. 8. A
complete specimen of a young male, thirteen feet long,

was taken near Buenos Ayres in 1865, and is the subject

of an elaborate memoir by Burmeister (Annales de Museo
Publico de Buenos Aires, Vol. i. p. 312, 1S69), accom-

panied by detailed figures of external characters, skeleton,

and some of the viscera. The specimen was first named
in a preliminary notice Ziphioi-Iiyiichus cryptodon,\)\\'L sub-

sequently described as Epiodoii australis.

Such are the materials upon which our knowledge of

the genus Ziphius is based. For the present it is im-

possible to determine whetherthedifferences thathave been
noticed in the above-mentioned specimens are the result of

age, sex, or individual peculiarity, or whether they denote

specific distinctions. The remains that are preserved

indicate in e\ery case an animal of rather smaller size than
the Hyperoodon.

HI.—Genus Mcsoplodon, Gervais. It is not without some
hesitation that I assign this designation to the present

well-marked section, as it is extremely difficult to deter-

mine which of the numerous names which have been
given to it by various authors should have the preference.

The type-species of the group, Sowerby's whale, has had
no less than eleven generic appellations given to it

since its discovery in 1804, viz., Pliysctcr, Dclphinus,

Hfifiodon, Dioton, Aodon, Nodus, DilpJiiiiorltyncIius,

Micropttroji, Mesoplodon, Mcsodiodon, and Ziphius

!

Many of these names had to be abandoned almost as soon
as they were bestowed, as their authors had overlooked the

fact that they had been previously appropriated to other
members of the animal kingdom. To give a full account of

the entangled literary history of the genus would occupy too

much space for the present communication, so I will con-

tent myself with enumerating the specimens which are re-

ferable to it, as far as they are known to me, existing in

various museums, from v/hich some idea of the frequency
of occurrence and of the geographical distribution of the

animals will be obtained. They are rather more numerous
than those of Ziphius.

I. An imperfect skull in the University Museum,
Oxford, from an animal (a male) sixteen feet long, ob-

tained on the coast of Elginshire, figured and described by
Sowerby {British Miscellany, p. i, 1804) under the name
of Physetcr bideiis, but to which the specific name of
Soiiie7-l>yi\iZS since been generally attached. (This is Del-
phinus {Hcleiodoii) So7iv/l>t:usis of De Blainville, Nouv.
Diet. d'Hist. Nat., t. ix., 1817, Second edition; £>.

Soiocrbyi Desmarest, Mammalogie, 1822.) 2. A skull

in the Paris Museum from a female specimen fifteen feet

long, stranded at Havre, Sept. 9, 1825, described by De
Blainville (Nouv. Bulletin. Sc. t. iv., 1825) as the " Dauphin
du Dale," by Cuvier as Dclpliiuus {Dclphinorhynchus)
jiiiavpleins, and afterwards by a variety of other names,
but now generally considered to be specifically identical

with the first mentioned. 3. A complete skeleton in the

Brussels Museum from a young specimen stranded at

Ostend, August 31, 1835. 4. A skull and part of
skeleton in the Museum at Caen from Sallenelles,

Calvados, North France, 1S25. 5. Mutilated skull in the

Museum of the Royal Dublin Society, from an animal
fifteen feet long, stranded in 1864 in Bandon Bay,
Kerry, Ireland. 6. Another skull and some bones in

the same museum from a second specimen from the same
locality, in 1770. 7. A lower jaw in the Christiana
Museum, from the Coast of Norway. 8. A skull in

the University ISIuseum, Edinburgh, of unknown origin.

(I am indebted to Prof. Van Beneden for information about

this specimen, which has not hitherto been recorded.)
All these appear to belong to one species. The adult
males have a single triangular compressed tooth on each
side, rather in front of the middle of the lower jaw, which
projects beyond the lip like a tusk, working against a
hard callous pad in the upper jaw. In the specimen from
Calvados, a group of barnacles had attached themselves
to the outer surface of the tooth. 9. In the British

Museum is a skull received from the Cape of Good Hope,
with teeth in a similar situation, but developed to such an
extent as to pass (curving upwards, backwards, and finally

inwards) all round the upper jaw, and actually to meet
above, preventing the mouth from opening beyond a very
few inches at most. It is very difficult to imagine how
the animal could have lived and obtained food in this

condition, and it might well be supposed to be an indi-

vidual deformity, but Mr. E. Layard has shown me a
tooth of another individual having exactly the same con-
formation, and being upwards of a foot in length. To
this species the name of Layardii has been applied by
Dr. Gray. 10. An animal probably of the same
species, but with the tooth much less developed
(? a female), was very lately stranded at Little Bay,
about six miles from Sydney, and its skeleton is

now in the Australian Museum. 10. In the Museum
at Caen there is another skull, from an animal caught in

the entrance of the Channel about 1840, which appears to

belong to a different species from those ordinarily found
on our coasts, as the compressed tooth is placed nearer
the apex of the jaw. 12. A skull in the Museum at

Paris, remarkable for the peculiar form of the lower jaw,
and of the heavy massive tooth v.'hich it supports, obtained
from the Seychelle Islands, has received the specific name
aidensirosliis, and very recently a complete skeleton of the
same (13), obtained by Mr. Krefft Irom Lord Howe's Island,

has been added to the Sydney Museum, already rich in

skeletons of rare Cetaceans. Lastly (14), mthe Museum at

Wellington, New Zealand, is a skull and some bones of an
animal, nine feet long, which was killed in Titai Bay,
Cook's Strait, January 1866, and figured by Dr. Hector
in the " Transactions of the New Zealand Institute," vol.

iii., part xv., of which the conformation of the skull shows
that it is a member of this group : but the single com-
pressed tooth in the lower jaw is situated farther forwards
than in any other known species, thus completing the
series of different positions in the side of the ramus occupied
by the developed teeth, and proving its small value as a
generic character.

IV.—Berardius, Duvernoy. This genus was founded
by Duvernoy upon a skull received at the Museum of
Paris in 1846, having been obtained from an animal
stranded in Akaroa Harbour, New Zealand. In the name
of Berardius Arnuxii conferred upon it by Duvernoy. the
captain of the French corvette, Lc Khin, Bi5rard, and the
surgeon, Arnoux, who jointly presented the specimen, with
some others of considerable interest to the Museum, are
commemorated in zoological literature.

Only three other specimens of this animal have since
been seen, and all on the coasts of New Zealand :—One in

1862, embayed in Porirua Harbour, was converted into

oil, and can only be conjectured to have been a Berardius
by its dimensions, and a slight description published by
Mr, Knox. In January 1870 another was taken in

Worser's Bay near the entrance to Port Nicholson,
and its skull and some bones were presers'ed for the
Wellington Museum ; and, lastly, a specimen of this fine

animal, which is thirty feet long, and, after Hypeioodon
laiifrons, the largest of the group, ran aground on the
beach near New Brighton, Canterbury, on the i6th of
December, 1868, where it fortunately came under the
notice of Dr. Julius Haast, F.R.S., the energetic and able
geologist, and Curator of the Museum at Christ Church.
The details of its capture are given by Dr. Haast in the
Proceedings of the Philosophical Institute of Canterbury,
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New Zealand, May 5, 1869, and also in the "Annals and
Mag. Nat. Hist." October 1870.

The skeleton of this animal has been lately placed

among the fine series of Cetaceans in the Musemn of the

Royal College of Surgeons, thanks to the extremely

liberal desire of Dr. H last that it should be made as

available as possible for scientific examination, com-
parison, and description, and to the generosity of Mr.
Erasmus Wilson, F.R.S , a member of the Council of

the College, in providing the means of adding it to the

collection without expense to the Institution. A detailed

and fully illustrated description of this skeleton formed
part of the communication to the Zoological Society

alluded to above, and will appear shortly in the " Trans-
actions.'' -All the characters of the skeleton agree generally

with those of the other Ziphioids, but it appears in some
respects to be a less specialised form, approaching some-
what nearer to the true dolphins, while Hypcroodan is at

the other extremity of the series, being modified in the

direction of the sperm whales. It has two teeth on each
side of the lower jaw, situated near the front end or

symphysis, which show nearly the same characteristic

and peculiar structure as that described by Mr. Ray
Lankester in the teeth of Mesoplodon Sowerhyi. The
skull is far more symmetrical than in any other member
of the group, and wants the great maxillary crests of

Hvpcroodoii, and the dense ossification of the rostrum
found in so many of the others. The cervical region is

comparatively long, with the majority of its verlebrse free,

the dorsals and ribs are ten in number, the lumber and
caudals thirty-one, making forty-eight in all- Viewing
the skeleton as a whole, the most striking feature is the

small size of the head compared with the great length of

the vertebral column, and the massiveness of the indi-

vidual bones, especially of the lumbar and anterior cau-

dal vertebric. It presents in this respect a remarkable
contrast to the sperm whale, which hangs near it in the

museum, though agreeing generally wilh the other

Ziphioids. As before mentioned, it is thirty feet in length,

and, as Dr. Haast was able to obsci-ve, it agrees with its

congeners in the nature of its food, for its stomach was
found to contain about half a bushel of the horny beaks
of cephalopods. The colour of the whole animal when
fresh was of a deep velvety black, with the exception of

the lower portion of the belly, which was greyish.

Extinct Ziphioids.—To the circumstance of the extreme
density of the rostral portion of the skull of certain

Ziphioids, owing to the firm ossification of the mesethmoid
cartilage and its coalescence with the surrounding bones
(the maxilla, prcmaxilla, and vomer) our knowledge of

many of the ancient members of this group of whales is

due. When all other portions of the skeleton have yielded

to the destructive influence of time, these rostra, generally

in the form of elongated and somewhat flattened cylin-

ders, worn and eroded by the action of water, gravel, and
sand, occasionally come to light to attest the presence of

a former world of oceanic life. A few teeth also have
been found which would appear to be referable to these

same animals. Tlie localities in which these occur in

England are the Red Crag deposits of Suffolk. They are still

more abundant, and in a much more perfect condition in

the beds of corresponding age in the neighbourhood of

Antwerp, which have fortunately been laid bare Ijy the

excavations made in the defensive works of that city. A
magnificent series of these fossils containing many new-

forms has recently been added to the Brussels Museum,
but until M. le Vicomte Du Bus, the accomplished late

Director of the Museum, has completed the great task

he has undertaken of determining and describing them,
Uiey are as little available for zoological science as if thev

Jftlll lay
III the bottom of the deep

W lieii- falliom line could never touch the Kroiinil.

W. H. Flower

CONTINUITY OF THE FLUID AND GASEOUS
STA TES OF MA TTER

*

"VVTHEX we find a substance capable of existing in two fluid
' ' states different in density and other properties, while the

temperature and pressure are the same in both ; and when we
find also that an introduction or abstraction of heat without
cliange of temperature or of pressure will effect the change from
the one state to the other ; and also find that the change either

way is perfectly reversible, we speak of the one state as being an
ordinary gaseous and the other as being an ordinary liquid sta^e

of tlie same matter ; and the ordinary transition from the one to

the other we would designate by the terms boiling, or con-

densing ; or occasionally by other terms nearly equivalent, such
as evaporation, gasification, liquefaction from the gaseous state,

&c. Cases of gasification from liquids, or of condensation from
gases, when any chemical alteration accompanies the abrupt
change of density, are not among the subjects proposed to be
brouglit under consideration in the present papei'. In such cases

I presume tliere would be no perfect reversibihty in the process ;

and if so, this would of itself be a criterion sufficing to separate

them from the proper cases of boiling or condensing at present

intended to be considered. If now the fluid substance, in the

rarer of the two states—that is, in what is commonly called the

gaseous state—be still further rarefied, by increase of temperature

or diminution of pressure, or be changed considerably in other

ways by alterations of temperature and pressure jointly, without

its receiving any abrupt collapse in volume, it will still, inordinary

language and ordinary mode of thought, be regarded as being in

a gaseous state. Remarks of quite a corresponding kind may be
made in describing various conditions of the fluid (as to tempe-
rature, pressure, and volume), which would in ordinary language

be regarded as belonging to the liquid state.

Dr. Andrews (Phil. Trans. 1S69) has shown that the ordinary

gaseous and ordinary liquid states are only widely separated formj

of the same condition of matter, and may be made to pass into

one another by a course of continuous physical changes presenting

nowhere any interruption or breach of continuity. If we denote
geometrically all possible points of pressure and temperature

jointly by points spread continuously in a plane surface, each

point in the plane being referred to two axes of rectangular co-

ordinates, so that one of its ordinates shall represent the tempe-
rature, and the other the pressure denoted by that point ; and if

we mark all the successive lioiling- or condensing-points of tem-
perature and pressure as a continuous line on this plane ; this

line, which may be called the boiling line, will be a separating

boundary between the regions of the plane corresponding to the

ordinary liquid state and those corresponding to the ordinary

gaseous state. But, by consideration of Dr. Andrews's expe-

rimental results, we may see that this separating boundary
comes to an end at a point of pressure and temperature, which,

in conformity with his language, may be called the critical point

of pressure and temperature jointly ; and we may see that, from
any ordinary liquid state to any ordinary gaseous state, the tran-

sition may be effected gradually by an infinite variety of courses

passing round outside the extreme end of the boihng line.

Now it will bo my chief object in the present paper to stale

and support a vie*' which has occurred to me, according to which
it appears probable that, although there be a practical breach of

continuity in crossing the line of boiling-points from liquid togas
or from gas to liquid, there may exist in the nature of things a
theoretical continuity across this breach, having some real and
true significance. This theoretical continuity, from the ordi-

nary liquid state to the ordinary gaseous state, must be sup-
posed to be such as to have its various courses passing through
conditions of pressure, temperature, and volume in unstable
equilibrium for any fluid matter theoretically conceived as homo-
geneously distributeil while passing through the intermediate

conditions. Such courses of transition, passing through u'-siable

conditions, must be regarded as being impossible to be brought
about throughout entire masses of fluids dealt with in any jiliy-

sical operations. Whether in an extremely thin lamini of gradual
transition from a liquid to its own gas, in which it iitobe noticed

the substance would not be homogeneou-ly distributed, contli-

tions may exist in a stable state, having some kind of correspond-

ence with the unstable conditions here tli'roretically conceived,

" Considerations on the abrupt change at boiling or condensing in re-

ference to the Continuity of the Fluid State of Matter, '* by Professor James
Thomson, LL.D., Queen's College, Belfast, read before the Royal Society,
Nov. 16, 1871.
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will be a question suggested at the close of this paper in connec-
tion mth some allied considerations.

It is first to be observed that the ordinaiy liquid state does not
necessarily cease abruptly at the line of boiling-points, as it is

well known that liquids may with due precautions be heated
considerably beyond the boiling temperature for the pressure to

which they are exposed. This condition is commonly manifested
in the boiling of water in a glass vessel by a lamp placed below,
when the temperature of the internal parts of the water, or, in

otlier words, of the parts not exposed to contact with gaseous
matter, rises consideral)Iy above the boiling-point for the pressure,
and the water boils with bumping. * At this stage it becomes
desirable to refer to Dr. Andrews's diagram of curves, showing
Ills principal results for carbonic acid, and to consider carefully

some of the remarkable features presented by those curves. In
doing so, we have first, in the case of the two curves for I3°'i

and2i°'5 which pass through the boiling interruption of con-
tinuity, to guard against being led by the gradually bending
transition from the curve representing obviously the liquid state

into the line seen rapi^lly ascending towards the curve repre-

senting obviously the gaseous state, to suppose that this curved
transition is in any way indicative of a gradual transition from
the liquid towards the gaseous state. Dr. Andrews has clearly
pointed out, in describing those experimental curves, that the
slight bend at about the commencement of the rapid ascent from
the liquid state is to be ascribed to a trace of air unavoidably
present in the carbonic acid ; an 1 that if the carbonic acid had
been absolutely pure, the ascent from the liquid to the gaseous
state would doubtless have been quite abrupt, and would have
shown itself in his diagram by a vertical straight line, wlien we
regard the co-ordinate axes for pressures and volumes as being
horizontal and vertical respectively. Now in the diagram here
submitted, the continuous curves (that is to say, those which are
not dotted) are obtained from Dr. Andrews's diagram with the
slight alteration of substituting, in accordance with the explana-
tions just given, an abrupt meeting instead of the curved transi-
tion between the curve for the liquid state and the upright line
which shows the boiling stage. Looking to eitlier of the given
curves which pass through boiling, and, for instance, selecting
the curve for I3°'I, we perceive, from what h.as been said as to

the conditions to which boiling by bumping is due, that for the

temperature pertaining to this curve the liquid state does not

necessarily end at the boiling pressure for this temperature ; and

that thus in the diagram the curve showing voKimes for the

liquid state must not cease at the foot of the upright line which

marks the boiling stage of pressure, but must extend continuously,

for some distance at least, into lower pressures in some such way
as is sho%vn by the dotted continuation from a to /'. But now the

question arises. Does this curve necessarily end at any particular

point h ? We know that the extent of this curve in the direction

from a towards or past /', along which the liquid volume will

continue to be represented before the explosive or bumping change

to gas occurs, is very variable under different circumstances, being

much affected by the presence of other fluids, even in small

* It his even been found by Dufour (Bibliothcque Universelle, Archives,

year 1861, vol. xii. " Recherchcs sur I'Ebullition des Liquides") that globules

of wntcr floating immersed in oil, so as neither to be in contact ivith any solid

nor with any gaseous body, may, under atmospheric pressure, be raised to

various temperatures far above the ordinary boiling-point, and occasionally

to so high a temperature as 178° C. without boiling. On this subject refer-

ence may a'so be made to the impottant researches of Donny, "Sur la

Cohesion des Liquides et sur leur .adherence aux Corps solides," Ann. de

Chimie, year 1846, 3rd ser. vol .\vi. p. 167,—July 28. 1S71.

quantities, as impurities in the fluid experimented on, and by the

nature of the surface of the containing vessels, &c.

The consideration of the subject may be facilitated, and aid

towards the attainment of clear views of the mutual relations of

temperature, pressure, and volume in a given mass of a fluid may
be gained, by actually making, or conceiving there to be made,
for carbonic acid, from the data supplied in Dr. Andrews' ex-

perimental results, a solid model consisting of a curved surface

referred to three axes of rectangular co-ordinates, and formed so

that tlie three co-ordinates of each point in the curved surface

shall represent, for any given mass of carbonic acid, a tempera-

ture, a pressure, and a volume wliich can co-exist in that mass.

It is to be noticed here that in his diagram of curves the results

for each of the several temperatures experimented on are com-
bined in the form of a plane-curved line referred to two axes of

rectangular co-ordinates, one of eacli pair of co-ordinates repre-

senting a pressure, and the other representing the volume corre-

sponding to that pressure at the temperature to which the curve

belongs. Now to form a model such as I am here recommend-
ing, and have myself made. Dr. Andrews' curved lines are to

be placed with their planes parallel to one another, and separated

by intervals proportional to the differences of the temperatures to
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which the curves severally belong, and with the origins of co-

ordinates of the curves situated in a straight line perpendicular

to their planes, and with the axes of co-oidinates of all of them
parallel in pairs to one another, and then the curved surface is to

be formed so as to pass through those curved lines smoothly or

evenly.* The curved surface so obtained exhibits in a very

obvious way the remarkable phenomena of the voluminal condi-

tions at and near the critical point of temperature and pressure,

in comparison with the voluminal conditions throughout other

parts of the range of gradually varying temperatures and pressures

to which it extends, and even throughout a far wider range into

which it can in imagination be conceived to be extended. It

helps to afford a clear view of the nature and meaning of the con-
tinuity of the liquid and gaseous states of matter. It does so by
its own obvious continuity throughout its expanse round the end
of the range of points of pressure and temperature whire an
abrupt change of volume can occur by boiling or condensing.

On the curved surface in the model Dr. Andrews' curves for the

temperatures I3'''I, 2i°'5, 31' i, 32°'5, 35°-5 and 48°! Centi-

grade, which afford the data for its construction, may with advan-
tage be all shown draA\n in their proper places. The model
admits of easily exhibiting in due relation to one another a second
set of curves, in which each would be for a constant pressure,

and in each of which the co-ordinates would represent tempera-
tures and corresponding vo'umes. It may be used in various
ways for affording quandtative relations interpolated among those
more immediately given by the experiments.

We may now, aided by the conception of this model, return
to the consideration of continuity or discontinuity in the curves
in crossing the boiling stage. Let us suppose an indefinite

number ol curves, each for one constant temperature, to be
drawn on the model, the several temperatures differing in suc-

cession by very small intervals, and the curves consequently bemg
sections of the curved surface by numerous planes closely spaced
parallel to one another and to the plane containing the pair of
co-ordinate axes for pressure and volume. Now we citn see that,

as we pass from curve to curve in approaching towards the
critical ponit from the higher temperatures, the tangent to the
curve at the steepest point or point of inflection is rotatin'4, so
that its inclination to the plane of the co-ordinate axes for
pressure and temperature, which we may regard as horizont;;!,

increases till, at the critical point, it becomes a right angle. Then
it appears very natural to suppose that in proceeding onwards
past the critical point, to curves successively for lower and lower
temperatures, the tangent at the point of inflection would con-
tinue its rotation, and the angle of its inclination, which before
was acute, would now become obtuse. It seems much more
natural to make such a .supposition as this than to suppose that

in passing the ciitical point from higher into lower temperatures
the curved line, or the curved surface to which it belongs, should
break itself asunder, and should come to have a part of its con-
ceivable continuous course absolutely deficient. It thus seems
natural to suppose that in some sense tlieie is continuity in each
of the successive curves by courses such as those drawn in the
accompanying diagram as dotted curves uniting continuously
the curves for the ordinary gaseous state with those for the ordi-

nary liquid state.

The physical conditions corre.^ionding to the extension of the
curve from a to some point /' we have seen are perfectly attain-

able in practice. Some extension of the gaseous curve inio

points of temperature and pressure below what I h.ive called the
boiling, or condensing line, as for instance some extension such
as from c to d in the figure, I think we need not despair of prac-
tically realising in physical operations. As a likely mode in

which to bring steam continuing gase us to points of pressure
and temperamre at which it would collapse to liquid water if it

had any particle of liquid water present along with it, or if other
circumstances were present capable of affording some appa-
rently rejuisile conditions for inabling it to make a begin-

ning of the change of state,^ I would suggest the ad-

* For the practicaf execution of tliis, it is well to commence with a rectan-
gular block of wood, and then carefully to pare it down, applying, from time
to time, the various curves as templets to it ; and proceedit.g according to
the general methods followed in a shipbuilder's modelling room in cutting
out small models of ships according to curves laid down on paper as cross
sections of th^ required model at various p'aces in its length.

t Tne priociple tha' "the particles of a substance, when e.visting all in one
state onl", and in continuons contact with one another, or in contact only
under special circumstances with other substances, experience a dijftCJtlty

of making a begiitning 0/ tliciy cimiige of state, whether from liquid to
solid, or from liquid to gaseous, or probably also from solid to liquid," was
proposed by me, and, so far as I am aware, was first announced in a paper by

miffing speedily of dry steam nearly at its condensing tempera-
ture for its pressure (or, to use a common expression, nearly
saturated) into a vessel with a piston or plunger, all kept hotter
than the steam, and then allowing the steam to expand till by
its expansion it Avould be cooled below its condensing point for

its pressure ; and yet I would suppose that if this were done
with very careful precautions the steam might not condense, on
account of the cooled steam being surrounded entirely with a
thin film of superheated steam close to the superheated con-
taining vessel. The fact of its not condensing miglit perhaps
best be ascertained by observations on its volume and pressure.

Such an experiment as that sketched out here would not be
easily made, and unless it were conducted -with very great pre-
cautions, there could be no reasonable expectation of success in

its attempt ; and perhaps it might not be possible so completely
to avoid the presence of dust or other dense particles in the
steam as to make it prove successful. I mention it, however,
as appearing to be founded on correct principles, and as tending
to suggest desirable courses for experimental researches. The
overhanging part of the curve from e tof seems to represent a
state in which there would be some kind of unstable equilibrium

;

and so, although the curve there appears to have some important
theoretical significance, yet the states represented by its various
points would be unattainable throughout any ordinary mass of
the fluid. It seems to represent conditions of co-existent tempera-
ture, pressure, and volume, in which, if all parts of a mass of
fluid were placed, it would be in equilibrium, but out of which
it would be led to rush, partly into the rarer state of gas, and
partly into the denser state of liquid, by the slightest inequality

of temperature or of density in any part relatively to other parts.

1 might proceed to state, in support of these views, several con-
siderations founded on the ordinary statical theory of capillary

or superficial phenomena of liquids, which is dependent on the
supposition of an attraction acting very intensely for very small
distances, and causing intense pressure in liquids over and above
the pressure applied by the containing vessel and measureable
by any pressure-gauge. That statical theory has fitted remarkably
well to many observed phenomena, and has sometimes even led

to the forecasting of new results in advance of experiment.
Hence, although dynamic or kinetic theories of the constitution

and pressure of fluids now seem likely to supersede any statical

theory, y^t phenomena may still be discussed according to the
principles of statical theory ; and there may be considerable
likelihood that conditions explained or rendered probable under
the statical theory would have some corrcsporiding explanation
or confirmation under any true theory by which the statical

might come to be superseded. With a view to brevity, how-
ever, and to the avoidance of putting forward speculations per-
haps partly rash, though, I think, not devoid of real significance,

I shall not at present enter on details of these considerations,

but shall leave them with merely the slight suggestion now offered,

and with the suggestion mentioned in an earlier part of the
present paper, of the question wheiher in an extremely thin

lamina of gradual transition from a liquid to its own gas, at their

visible face of demarcation, conditions may not exist in a stable

state having a correspondence with the unstable conditions here
theoretically conceived.

ALTERNATION OF GENERATIONS IN
FUNGI

TT has long since been shown that certain fungi pass
* through an alternation of generations on thesame plant.

The Rev. M. J. Berkeley demonstrated that in the case of
the common '• bunt " at least four consecutive forms of re-

productive cellules were produced. In the majority of Ure-
dines there are two forms of fruit, but these can scarcely
be regarded as an alternation of generations, since there
is no evidence that the spores of TricJiobasis by germi-
nation, or otherwise, produce the bilocular spores of Piic-
ciiiia. In Podisoma and GymnosporangiiDn (if the two
genera are really distinct) the bilocular spores germinate
freely and produce unilocular secondary spores. Prof.

me in the Proceedings of the Royal Society for November 24, 1850, and in a
paper submitted to the British Assciciation in the same year. In the present
paper, at tne place to which this note is annexed, I adduce ihe like further
supposition that a difficulty 0/ making a beginning 0/ ciiangc of state from
gaseous to liquid may also probably exist.
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Oersted contends that if these secondary unilocular spores

are sown upon young plants of the Sorbus auciiparia,

they will germinate, and that the ends of the germinating

filaments penetrating the tissues of the leaf of the sorb will

in turn produce the spermagonia and peridia of Ra-stclia

coTiiuta. This is very similar to the deductions of Prof,

de Bary that the spores of the .Ecidiuin which flourishes

on the berberry may be employed to inoculate young
plants of wheat, and will produce as a result the wheat-

milde.v P:icc!iiiagraiii!i!!s), which he contends is another

generation of the berberry fungus completed upon a

different host. {See Nature, vol. ii. p. 318 )

Such experiments as those of Professors Oersted and
De Bary must always prove unsatisfactory unless per-

formed with extraordinary care, and until confirmed by
other observers. One or two strong presumptions can
always be urged against them, and require to be boldly

faced. Wheat is very subject to the attacks of mildew
{Piicriia'a), and the results claimed for certain experiments

are that they have produced by inoculation with other

spores the common Piiccinia upon wheat plants, to which
the wheat is particularly addicted all the world over.

Admitting that the A^ciditim spores sown on the leaves

of young wheat plants germinate, and that the germinating
filaments enter the tissues of the leaf, are we therefore

justified in affirming, or admitting that the inoculating

spores produce the Pitcchua which ultimately exhibits

itself.'' Is it not more feasible to believe that the germi-

nation of the foreign spores have only served to stimulate

the latent germs of the Piiccinta already present in the

tissues of the wheat plant ? What guarantee is afforded

by those who have already experimented, that the wheat
plants experimented upon would not ultimately, without

inoculation, have developed precisely the same parasite as

that supposed to have been produced by inoculation .'

Assuming also that the experiment was pursued in the

opposite direction, and that the spores of the wheat mildew
were sown upon young plants of the berberry, if the

A^cidiiiiii should soon afterwards appear on the leaves, it

is easy enough to jump to the conclusion that they were
produced by inoculation, but assumption is insufficient

since the berberry is very subject, year after year, to bear
on some of its leaves the peridia of the ^-Ecidiiim. What
evidence could be given that the .'Ecidimn would never
have appeared but for the inoculation .' It is manifest that

no amount of care in cultivation under bell glasses or other

exclusion from foreign influences is sufficient against a
contingency which dates back to the seed of the nurse-

plant.

If the sowing of the spores of JEcidium upon the leaves

of wheat resulted in the production of an ALcidrntit iden-

tical with it, or if the inoculation of berberry with wheat
mildew was succeeded by the development of a Piiccinia

of a very similar character, it would not be so difficult to

believe in both cases that the resulting forms might have
been caused by inoculation. When the fungi assumed to

be produced by inoculation are those to which the nurse-

plants are particularly and specially subject, the evidence
should be very strong before it is affirmed that a very
natural phenomenon had an unnatural * cause.

The evolution of Raste/ia on the leaves of the " moun-
tain ash " by inoculation with Podisoma spores is quite

analogous to the berberry and wheat fungi. It is common
enough to find the Podisoma on junipers, and the Ra'stclia

on " mountain ash," and the presumption would be, if

young plants of " mountain ash " were covered up ever so

carefully with bell glasses, notwithstanding that the leaves

had been sprinkled with the spores of a dozen other

species of fungi, if Ra-slclia made its appearance, that it

bore no relation whatever to any of the foreign spores

w-hich had been sown upon it, but would have been there

"* The term " unnatural
"

cause is one of which we h£

ordinary course of nature.

nployed here in the sense that the presumed
10 e-vperience, and which is contrar>' to the

independent of inoculation, or bell glasses, or a dozen like

contingencies.

In both cases to which allusion has been made above,
there is need of the strongest evidence to show that the
ultimate parasite would not have made its appearance
but for the inoculation, or that the whole chain was com-
pleted which connected the inoculating spore with the
parasite produced. It would be folly to contend against
facts for the sake of theory, and absurd to combat con-
clusions fairly deduced from ascertained facts ; bi:t in

this instauji we arc bound to c j.ilcnJ, in honesty to our
convictions, that in neither case has Oersted or De Bary
shown to our satisfaction that they were justified in de-
claring for an alternation of generations of fungi in which
the stages were passed on different nurse-plants. When
the facts are confirmed and established will be time
enough to inquire whether both stages are essential the
one to the other, and, if so, hoAr it is that mildewed wheat
in such great profusion can be found in districts where
berberry bushes are unknown, or why the Rivstelia on the
leaves of pear trees should be so common in counties
where scarcely a savin can bo found.

I have been led to these observations partly because
some writers have accepted the conclusions at once as if

they were incontrovertible facts, and partly because I

have personally been charged with ignoring (by silence, it

is presumed) the results of De Bary and Oersted's experi-

ments, whereas I only claim the privilege of doubting
where I would not dare to deny.

M. C. Cooke

THE SCIENCE AND ART DEPARTMENT
'HPHE following important Minute on the subject of

-'- Science instruction has recently been issued by the

Committee of the Privy Council on Education :

—

It appears desirable that the instruction of students in

Science, after they have completed the course of the

ordinary elementary school, should be carried on more
methodically than is at present the case, and that they

should not attempt to grapple with the more advanced
forms of Science until they have received sound and prac-

tical instruction in those subjects which constitute the

groundwork of all the physical sciences.

To this end the course of instruction specified below
has been prepared as adapted both to secondary day
schools and to night classes.

It will depend on circumstances, especially if the

student can only attend night classes, how many subjects

he can take up in one year. It must therefore be under-
stood that the course should not only comprise the sub-

jects named below, but also that they should be taken in

the order in which they are stated.

The terminology used is that of the Science and Art
Directories. The syllabus of subjects there given states

precisely what is included under each head. And it is

assumed that before commencing the following course, the

student will have been made acquainted, in the elementary
school, with the elements of arithmetic, and the primary
conceptions of physical science.

Course of Instruction.—First Year.—Mathematics
(Subject v.. First Stage) ; Freehand Drawing (2nd Grade
Art) ; Practical Plane Geometry (2nd Grade Art) ; Ele-

mentary Mechanics, including the physical properties of

liquids and gases (Subject VI., First Stage) ; Physics :

Acoustics, Light and Heat (Subject VIII., First Stage).

Second Year.—Chemistry, Inorganic ^Subject X., First

Stage), with practical work ; Physics : Magnetism and
Electricity, frictional and voltaic (Subject IX., First

Stage) ; Mathematics (Second Stage and, if possible,

Fourth Stage, Subject V.) ; Practical Geometrj'. Plane

and SoUd (Suljject I., First Stage) ; Animal Physiology,

if possible (Subject XIV., First Stage). The student
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should also, during the first and second year, work at

mechanical drawing as provided for in the Art Directory,

Stage as^?. Third Year.—The work of this year must
depend so much on the student's aptitude, and the pro-

gress he has made in the preceding course, that it is im-

possible to lay down the subjects for the third year's

course with any definiteness. It is essential that before

continuing his course, or commencing new subjects, he
should have a sound knowledge of the first stage of Ma-
thematics, Elementary Mechanics, Physics, and Chemis-
try ; that he should have such a knowledge of practical

Geometry and Mechanical Drawing as to be able to draw
and read simple plans, elevations, and sections with
readiness, and that he should have sufficient facility in

Freehand Drawing to make clear and neat explanatory

diagrams.
When these subjects have been mastered, the student

should, while continuing his studies in mathematics, take

up the first stage of Animal Physiology, if he has not

already done so. He will then be in a position to specialise

his studies with advantage in one of the following groups,

according to his requirements, taking up, for instance

—

I. Physics and Chemistry and IVIetallurgy ; 2. Theoretical

and Applied Mechanics, Steam, and RIachine Construc-

tion and Drawing; 3, Theoretical and Applied Mechanics,
and Building Construction and Drawing

;
4. Biology

; 5.

Geology, Physical Geography, Mineralogy, and Mining.
The student may also with advantage continue his free-

hand drawing and practical geometry.
The foregoing course is framed to lay the foundation of

a thorough and systematic scientific training. It must,
however, be understood that this course, though strongly

recommended for all those who can devote suiScient time

to go through it, in no way supersedes or does away with

the power of holding special classes in different subjects

for those who have not these opportunities, or diminishes

the aid at present ofl'ered to such classes.

The fact of the course being intended as a systematic
training will also explain the omission of certain subjects

which arc not to be considered unimportant because they
find no place in the course. Thus systematic Botany will

be found of very great use as a preliminary to the study
of natural science. As such it may be taught in elemen-
tary schools before this course is commenced. But, fur-

ther than that, it cannot be considered a step in a sys-

tematic course till the student takes it up as a portion of

Biology in his third year. In the same way Physical
Geography is a subject which may with great advantage
be studied in all schools, and is especially adapted for

students who cannot go through a systematic course.

The first elements of Physical Geography, treating broadly
the outlines of physical science and describing its objects,

should, as stated above, be taught as an introduction to

its systematic study. But Physical Geography in its

general sense covers so wide a field, embracing to a greater

or less degree so many branches of .Science, that it does
not fall into a systematic course of training in science,

though as a means of imparting highly valuable general
information, as distinct from a systematic training, it may
be strongly recommended.

ARCTIC EXPLORATIONS

AN excellent paper on the above subject appears in

Nature of Nov. 30, and it is to be hoped that it

may have the desired effect of reanimating in our Govern-
ment and among scientific men a fresh interest in the
prosecution of a further survey of the unknown seas round
the Pole.

Agreeing as I do with the writer as to the great impor-
tance of such an exploration as he recommends, I cannot
so readily acknowledge the correctness of his opinion as

to the advantages of the route by Smith Sound over that

along the west shore and to the north of Spitzbergen,

from which point Parry (the greatest and noblest of
arctic explorers) attempted to reach the Pole with boat
sledges in 1827.

Parry had, l think, on this occasion chosen the right

route, but the wrong season of the year ; for he attempted
the journey in the month of July, instead of in March,
April, May, and June.
At Spitzbergen a vessel can always get as far as 80°

north, probably higher ; for Mr. Lamont has, during the

last two summers, on his pleasure cruises, readily reached
the latitude named.

I had it from the great navigator Parry himself, that the

ice he saw to the north of Spitzbergen would not have
been difficult to travel over at the proper season of the

year.

The farthest north point reached with much difficulty

by ships in .Smith Sound has been 78°4o', and we have
not the least warrant or certainty that any future expedi-

tion may be able to winter its ship or ships nearer the

Pole by this route.

From lat. 78°4o' the distance to the Pole is 680 geo-
graphical miles, making the journey there and back 1,360

'

miles in a straight line.

But surely no experienced Arctic traveller would be
sanguine enough to believe that he could take a " bee line

"

in a sledge journey to the Pole ; in fact, he would require

to make an allowance of about one-filth for obstructions

by rough ice, probable contour of coast line, &c., so that

the actual distance to be made would be 1,360 + 270 =
1,630 geographical miles, a journey 200 or 300 miles

longer than any that has yet been accomplished, even by
that admirable Arctic traveller, the late Lieut. Mecham.
Yet jNlechani, in his two longest journeys of 1,200 or 1,300

miles each (I forget whether these are geographical or

statute miles, but 1 think they are the latter), had advan-
tages not likely to be found in a journey to the Pole. On
the one occasion deer, musk-cattle, and other game were
so abundant and so tame that he could and did easily kill

as many as the party required, and could have killed

many more. On the other occasion he was travelling

along a known route, at several points of which depots of

provisions had been placed by ships wintering there, or by
other means, from which he was enabled to obtain supplies

both on the outward and homeward march.
Mr. Markham says that a ship can always get so far

north in Smith Sound that the Pole can be reached by a
journey from it with sledges of 968 miles there and back.

By what powers of reasoning or rule of arithmetic this

conclusion has been arrived at I am at a loss to know,
unless there is always a certainty of ships getting into

winter quarters in Smith Sound as far up as 82° latitude,

yet Kane was stopped 200 miles south of this, and Hayes
even at a greater distance.

The Spitzbergen route has never had a fair trial with

sledges over ice either with or without the aid of dogs, and
I believe that if the Pole is ever to be reached, it will be
by it, and not by Smith Sound. The distance to be
travelled will not probably be less than 1,400 geographical

miles, possibly more, a journey practicable enough under
favourable circumstances, but by no means easy of accom-
plishment. John Rae

NOTES
At the Anniversary Meeting of the Fellows of the Royal Society

on Thursday last, Lieut. -General Sir Edward Sabine, R.A.,

K.C.B., resigned the office of president, which he has filled since

1S61, and the Astronomer Royal was elected to fill the presiden-

tial chair. The following gentlemen were appointed officers and

council for the ensuing year :—President : George Biddell Airy,

M.A., D. C.L., LL. D., Astronomer Royal. Treasurer: William

Spottiswoode, M.A. Secretaries: William Sharpey, M.D.,
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LL.D. ; Prof. George Gabriel Stokes, M.A., D.C.L., LL.D.
Foreign Secretary : Prof. William Miller, M.A., LL.D. Other

Members of the Council : George J. AUman, M. D.
; John Ball,

M.A. ; George Burrowes, M.D.; George Busk, P.R.C.S.; Prof.

Robert B. Clifton, M.A. ; H. Debus, Ph.D. ; Prof. P. M. Duncan,

M.B. ; Piof. G. Carey Foster, B.A. ; Francis Galton ; Thos.

A. Hirst, Ph.D. ; Sir John Lubbock, Bart. ; Sir James Paget,

Bart., D.C.L. ; The Earl of Rosse, D.C.L. ; General Sir E.

Sabine, R.A., K.C.B. ; Isaac Todhunter, M.A. ; Sir Charles

Wheatstone, D. C. L. The President's annual address was occu-

pied by a rhitnie of the most important advances in science,

mainly pliysical, during the year. After alluding to the loss sus-

tained by the Society in the deaths of Sir John Ilerschel, Mr.

Ba'jbage, and Sir R. Murchison, General Sabine referred par-

ticularly to the munificence of Mr. J. P. Gassiot, by which the

Ke* Observatory has been transferred to the Royal Society in

trust, with an income of 500/. per annum towards the cost of

cari'ying on and continuing magnetical and meteorological obser-

v.xtions with self-recording instruments, and any other physical

investigations that may from time to time be found practicable

and desirable in the present building at Kew belonging to the

Government ; or, in the event of the Government at any time

declining to continue to place that building at the disposal of

the Royal Society, then in any other suitable building which the

Council of the Royal Society may determine. The following

papers and inves'.igations were also specially named by the presi-

dent :
— " On the Dependence of the Earth's Magnetism on the

Rotation of the .Sun," by Prof. Hornstein, of Prigue ; the

Pendulum Experiments in India, by the late Captain Bisevi,

R.N. ; Mr. EUery's report on the Great Melbourne Telescope
;

the Investigations of the Lunar Atmospheric Tide, by M.
Bergsma, of Batavia ; and the Memoir by Prof Heer, of Ziirich,

on the Fossil Plants brought from Greenland by Prof. Nordens-

kiold. The Copley and Royal medals were then awarded, as

already noted.

With regard to the Australian arrangements for observing the

Total Eclipse of Tuesday next, we learn that the Royal Society

of Victoria (not of New South Wales, as had been previously

reported) were up to the end of September making vigorous

preparations for an Expedition, but that at that time they were

afraid that their plans would be seriously frustrated by the failure

of Government aid, which they had been led to expect would be

liberally granteL Mr. Ellery, the president, and Mr. Rusden,

the secretary of the Royal Society of Victoria, were exerting

themselves to the utmost to secure the success of the Ex-

pedition, which was to start not later than November 22nd. By
the most recent Melbourne papers of October 9 and 10, we learn

that, notwithstanding the supineness displayed in the matter by

the other Australian colonies, it was still hoped that the Govern-

ment of Victoria would render such pecuniary assistance as

would make it possible for the Expedition to set out with some

chance of success in obtaining results of scientific value. The
number ol persons who had already agreed to join the expedition

up to that date was twenty, ofwhom four or five were of Adelaide,

three of Sydney, and one or two of Tasmania. No very certam

information had been procured about the prevailing w'eather in

the latitude where the eclipse will be visible. The destination

of the steamer will be Cape Sidmouth, about midway between

Cardwell and Cape York, where there is some risk of the weather

being unfavourable, inasmuch as during December the N.W.
winds frequently bring heavy rain. Probably the Expedition

will be broken up into several observing parties, and two or more
stationed at different points of the mainland, and one on a neigh-

bouring island.

The elevation of Mr. W. R. Grove, Q.C., to the judicial

bench is a noteworthy event in the history of the personnel of

Science. It is well known that the author of the "Correlation of

Forces," and quondam President of the British Association is an
authority of no mean rank on some of the most abstruse questions
of law.

The E.xhibition of Stone Implements (Neolithic and Savao-e)

at the Apartments of the Society of Antiquaries in Somerset
House will be open at the meeting of the Society this evening,
and from the Sth to the 14th inclusive from eleven to four. Cards
of admission may be obtained from the secretary.

We learn from Prof. H. A. Newton, of New Haven, Conn.
that between il'20 P.M. on November 13, and l'45 a.m.
November 14, ninety- eight meteors were seen, though the sky
was cloudy. Not more than one-tenth of them were, however
regarded as belonging to the meteor stream of November. Prof.

Newton thinks that if the earth met the stream this year, it was
either before or after the interval of observation.

An application has been received by tlie Kew Committee ol
the Royal Society from Dr. Jelinek, Director of the "Central
Anstalt (iir Meteorologie and Erdmagnetismus," to procure for

that establishment a set of self-recording magnetographs similar to
those at Kew. The request has been complied with ; and it is

hoped that the apparatus will be ready for transmission to Vienna
in March next, being the time named by Dr. Jelinek as that at
which the new building in course of erection in that city is ex-
pected to be completed. The Committee has also been apprised
by a letter from Mr. Stone, Astronomer Royal at the Cape of
Good Hope, that he had at that date applied to the Admiralty for

a set of magnetographs, similar to those at Kew, to be employed
at the Cape. The Kew Committee hold themselves in readiness

to supply the desired apparatus when they may receive directions

to that effect from the Admiralty ; such directions, however
have not yet been received. If Mr. Stone's request is granted
the Cape Observatory will be the third in the British Colonial
Dominions employing such instruments, the other two being the
Colaba Observatory under Mr. Chambers at Bonibay, and the
Mauritius Observatory under Mr. Meldrum.

It is reported that the French Government intends to establish

two schools, one at Lyons and the other at Nancy, in place of
the Strasburg medical school. The Strasburg professors are to

go to Lyons ; and it is expected that that school will assume an
important poshion in consequence of the large amount of hos
pital accommodation in the city. At Nancy, physics, chemistry
and physiology will be more especially taught.

Harpe/s IVeek/y announces the death, in Boston, of the Rev. J.
A. Swan, on October 31, at the age of forty-eight. Mr. Swan
has been long known among his New England friends for his

love of natural history and his skill in the use of the microscope
;

and during his residence at Kennebunk, although a devoted
pastor in that village, he found time to make numerous im-
portant explorations and observations in the natural history of
the vicinity. Failing in health a few years ago, he visited

Europe, and on his return was appointed to the responsible post
of secretary of the Boston Society of Natural History, in con-

nection with Prof A. Hyatt, succeeding Mr. Scudder in charge
of the business of the society. Apart from his scientific accom-
plishments, Mr. Swan was endeared to all his friends by personal

qualifications of the rarest merit.

The Society of the Friends of Science, in Posen, propose, on
February 19, 1S73, to celebrate the 400th birthday of the eminent
astronomer, Nicholas Copernicus, at his birth-place, in the

village of Thorn. In addition to the festivities of the occasion,

they intend to publish an accurate biography of their country-

man, and to prepare a monumental album, as also to strike an
appropriate medal. A prize of 500 ihalers is offered for the best

biography that can be prepared before January i, 1872, to be
based only upon authentic documents.
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We have received the first number of "The German Quarterly

Magazine ; a Series of Popular Essays on Science, History, and

Art." The plan of the publication is to give in English such

essays, selected from the " Sammlung gemeinverstandlicher

wissenschafilicher Vortrage," edited by Profs. Virchowand Franz

von Holtzendorff, as are likely to interest the English reading

public, and also original contributions ; the numbers presenting

alternately selections from the departments of Science, History,

and Art. The present number contains three papers :
—" The

Cranial Aftinities of Man and the Ape," by R. Virchovv ;
" Sight

and the Visual Organs," by A. von Graefe ; and "The Circu-

lation of the Waters on the Surface of the Earth," by H. W.
Dove ; all papers of great interest and importance, but loaing

something to the English reader from the German phraseology

in which the translations are clothed. They are illustrated by

good vroodcuts, and the subscription to the magazine is loj. per

an num. •

Messrs. Longman & Co. are about to publish a volume by

Mr. Serjeant Cox, entitled " Spiritualism answered by Science,"

in which he will detail the arguments that satisfied himself and

the other scientific investigators that the phenomena of alleged

" .Spiritualism " are purely physical, and in no manner associated

Vfith spirits of the dead.

Dr. Bessels, the director of the scientific corps of Captain

Hall's steamer Polaris, in a letter addressed to the president of the

American National Aca.lemy of Sciences, dated Godaven, August

16, states that he had already made some important observations

in regard to the physics of the northern seas, such as a peculiar

coloration of the water and an unexpectedly high specific gravity,

the maximum density noticed being i 02S. His experiences

with his colleagues, iSIr. Bryan, the astronomer, and Mr. Meyer,

the meteorologist, have been very satisfactory ; the former gentle-

man having made a number of successful azimuth observations,

and the latter approving himself an excellent mathematician and

an accomplished observer, and an honour to the Signal Service,

from which he was detailed for duty with Cap'ain Hall.

The recently published report of Commissioner R. W.
Raymond upon statistics of mines and mining in the states and

territories west of the Rocky Mountains for the year 1870, forms

a stout volume of nearly 600 pages, illustrated by a number of

plates and sections, embjdying the result of a laborious personal

examination, and that of several assistants. The report contains

a detailed account of the present condition of the mining in

dustry in California, Nevada, Oregon, Idaho, Montana, Utah,

Arizona, New Mexico, Colorado, and Wyoming, together with

interesting statements in regard to improved metallurgical pro-

cesses, such as especially relate to the treatment of auriferous

ores, the chlorination and smelting of silver ores, &c. There are

also chapters on narrovv-guage railways and their adaptation to

mining regions, the mining law, the geographical distribution of

mining districts, the origin of gold ingots and gold dust, and the

bullion product. The Commisioner congratulates the country

upon an increased prosperity in the mining industry, a> seen not

only in an augmented bullion product, but an improved lone in

the business itself, and relief from more or less of the irritating

and burdensome questions that have hitherto been connected

with the mining interest. Although the excitements which so

frequently carry off the miners and settlers of one region into a

new locality have been comparatively rare, yet there h.ave been a

few of special note. Among ihtse mentioned by Mr. Raymond
are those caused by the discovery of gold in Southern California,

near San Diego ; the discovery of silver in the Burro Mountains,

and the rumours of rich plactrs on Peace River, lar mto the

interior of British Columbia ; the bars ot Snake River ; several

localities in Nevada, and others in Utah ; the silver mines in the

Caribou district of Colorado, &c.

COLDING ON THE LAWS OF CURRENTS
IN ORDINARY CONDUITS AND IN THE
SEA

\n.

T ET us now direct our attention to the polar currents, and
especially to that one which from Spilzbergen proceeds to the

south-west along the coast of Greenland as far as Cape Farewell.

It will be seen that this current has received an impulse from the
force of rotation, and rises about one foot towards the west coast

of Greenland, an effect which however ceases as soon as it has
passed the southern point of that countiy. As soon as the
resistance which compelled the current to follow the line of the
coast in proceeding to the south-west disappears, it can no longer
continue in the same course, but takes a westerly direction towards
Labrador, partly in consequence of the rotation of the earth,

partly because the level of the current is then higher than that of
the waters of Davis Strait. After having adv,anced a little into

the slr.ait, the polar current encounters the currents coming from
the north by Baffin's Bay, and joins them in their progress to the

south-east along the coast of Labrador, towrrds which it slopes

in virtue of the rotation of the earth. Daring this passage, aud
until its arrival in the neighbourhood of Newfoundland, this

•

current is stemmed by the force of rotation, and ought, conse-

quently, to present a slope all along Davis Strait and the east

coast of Newfoundland as far as the Gulf Stream. During its

course southwards along this course, the polar current is elevated

towards the land by the earth's rotation ; but as soon as it has

passed Cape Race, this resistance suddenly disappears, and the

same phenomenon is i-eproduced as at Cape Farewell. The
current bends suddenly to the south-west, and follows the coast

as far as Florida, while its breadth and the volume of its water
continue to diminish.

From Newfoundland to Florida, a distance of about 500 miles,

the Gulf Stream and the polar current flow constantly side by
side, under the impidse of the earth's rotation, which raises the

polar current towards the land and compels it to follow all the

ins and outs of the coast. But what force is it that impels the

Gulf Stream, which flows freely in the ocean, to keep by the

side of the polar current in all its windings, instead of taking

the more easterly direction, which the rotation of the earth tends

to give it? It is, of course, gravity, to wit, the force resulting

from the slope which the Gulf Stream presents from right to left

perpendicular to its direction throughout its entire breadth, a

slope which is r2 feet from the point where the current de-

bouches into the Atlantic to New York, and about one foot from
New York to the place where, after having approached the

shores of Europe, it separates into two branches. And if it be
asked why the Gulf Stream has this slope ; the reason evidently

is that the water of the polar current has a specific gravity greater

than the water of the -Vtiantic, and ou^ht consequently to have
a lower level thur that of the latter sea, since the water beneath

is in equilibrium. That this is the real state of the matter is

fully confirmed by the researches made in recent years in the

Gulf Stream at the instigation of the American Government,
and which leave no room to doubt that this current has not kept

its place on account of the difference of density which exists

between the waters of the polar current and those of the Atlantic.

Under these circumstances it is easy to see that the Gulf Stream
ought to follow all the sinuosities of the polar current as far as

Newfiiundlind.

But while the Gulf Stream ought thus to be considered as pre-

senting a uniform slope from the Atlantic towards the polar

current, the researches underiaken by the American Government
prove that the bottom of the Gulf Stream could be in equilibrium

only if that current had an inclination directed away from the

polar current towards the Atlantic, such that its maximum level

would be nearly one-third of the distance from the polar current.

Under the actual conditions, then, there is no equiltbrium. The
waters of the polar current exercise upon the Gulf Stream a

prfssure which increases with the depth, and causes a continual

afllux of cold water, especially in its lower depth. In propor-

tion ns these cold waters penetrate into the Gulf Stream, it com-
municates to them its heat and its motion, and in proportion as

it is raised under the influence of the pressure of the polar cur-

rent driving away the water which it displaces, its breadth

ought to go on increasing. But in order that the breadth

of the Gulf Stream may increase, it is necessary that its level

in the centre of the current be elevated above that which cor-

responds to the equilibrium of the surface, so that the force of
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rotation should acquire the preponderance necessary to produce
an enlargement of breadth towards the east ; and this elevation

of the level gives birth at the same time—from the middle of the

Gulf Stream to the polar current—to the surface current of warm
water which has been ascertained to exist by the American Com-
mission.

It follows then from what precedes, that on the one hand the

polar current penetra'es at all points into the Gulf Stream,

nearly as far as iis surface, which sends to the polar current a

surface-current of warm water from twenty to fifty fathoms deep
;

and, on the other hand, that the Gulf Stream ought, throughout
the whole of its depth, to exercise upon the waters of the Atlantic

a pressure which forces them to give place to those which it

receives from the polar current, and which it draws along with it.

The researches which have recently been made as to the Gulf
Stream all appear to confirm these conclusions, so that if we
suppose that the volume of the Gulf Stream is increased by all

the water which the polar current loses in its course, it will follow

that if we designate by Q the volume of the Gulf Stream at

Bernini, and by q that of the polar current in any section between
Newfoundland and Florida, the volume of the Gulf Stream, for

the same section, will be equal to (P -f q. After that, it is

necessary that the polar current—which, from the east coast of

Newfoundland, flows towards the Gulf Stream, and from Cape
Race takes a south-westerly direction along the American coast

—gives up in its passage towards Florida all its water to the

Gulf Stream. If, then, we assume the speed of the polar cur-

rent to the south of Newfoundland to be I 'S feet per second,

its breadth 50 miles, and its depth 900 feet, it will be found

that its delivery per second is 1,600,000.000 cubic feet, which
makes that of the Gulf Stream to the south of Newfoundland
3,200,000,000 cubic feet per second.

From the southern part of the North Atlantic, then, between the

equator and 30° of latitude, itdischargesatthe rate of 1,600.000,000

cubic feet per second ; but besides the loss which has been accounted

for, there is anotlier which is due to evaporation ; the latter deprives

the Gulf Stream of a quantity of water greater than that which
falls into it in the form of rain, and which flows into it from the

neighbouring lands. To calculate this difference, we can make
use of the results of the researches which were made in

i860 at St. Helena by Lieut. Haughton. We thus find that

the excess of evaporation in the Atlantic, between 0° and 30° of

latitude, is equivalent toa mean height of water of o'22", which,

after deducting one-tenth for the water which comes from rivers,

gives a loss of 50,000,000 cubic feet per second. The total quan-

tity of water, then, which passes from the Atlantic between
o" and 30° of N. latitude, can be stated as equal to 1,650,000,000
cubic feet per second.

If we then admit that two-thirds of all the surface of the lands

situated to the north of the 30th degi-ee of latitude send directly

or indirectly their waters to the Atlantic, and if we estimate the

quantity of rain which annually falls upon that surface, the north

part of the Atlantic will receive per second an addition of

50,000,000 cubic feet of water, or, about the same quantity

which is carried off by evaporation from the south part between
0° and 30' of N. latitude.

But it follows hence that since the southern branch of the

Gulf Stream is formed by the water which flows from the south

part of the North Atlantic, it ought to have a delivery of

1,650,000,000 cubic feet per second ; and, as the delivery of

the entire current, after having passed Newfoundland, may be
staled at 3,250,000,000 cubic feet, it follows that that of the

northern branch is 1,600,000,000 cubic feet, while the united

polar currents ought to represent a volume of 1,650,000,000
cubic feet per second. At St. Augustine the depth of the Gulf
Stream is about 300 fathoms, which goes on diminishing regu-

larly, as far as Newfoundland, where it is 1,000 feet. From
Newfoundland, where it has a breadth of eighty miles and a

speed of two feet, the current proceeds E.N.E., with a decreas-

ing speed and an increasing breadth ; at the end of 300 miles it

has a depth of 200 and odd fathoms, a speed of o'6 feet, and a

breadth of 200 miles. Moreover, during this part of its course
it rises about 2 feet above its level at Newfoundland. Until it

attains this height, the Gulf Stream forms only a single current

maintained by the fall of i foot, which it presents from right to

left ; but as soon as it reaches that, its southern part presents

a slope sufficient to give birth to a branch which proceeds to

the south-east, towards the African coast, at a speed of 0'6 feet,

and with a delivery of 1,650,000,000 cubic feet per second.

When the latter current reaches the 30th degree of N, latitude,

it meets the north-east trade-wind, which urges it towards the

south.

But while the southern half of the Gulf Stream proceeds
towards the south, its northern half, whose delivery per second
is 1,600,000,000 cubic feet, pursues its course towards the north,

along the shores of Great Britain, as far as the 60th degree of

latitude in this passage, during which the current rises towards
the land and gradually increases in breadth from loo to 150
miles, while its speed diminishes from 06 to 03 of a foot per
second, it is subjected to the impulse of the earth's rotation, and
its western margin, which naturally blends with the surface of

the Atlantic, is raised from i^ foot through a course of 140
miles, so that at the 60th degree of latitude this side is 3 J- feat

above the level of the ocean at Newfoundland.
After the Gulf Stream, which throughout this course has a

depth of from 200 to 300 fathoms, reaches the north coast of

Scotland, about two-thirds of its waters proceed eastwards

towards the Norwegian coast, while the other third runs against

Iceland, and afterwards continues its course to the north-west to

the polar current of Greenland. The latter branch, which the

force of rotation raises towards the land, has a depth of 200
and odd fathoms, and a breadth of about 50 miles ; in order to

be able to advance towards the polar current with a speed of

about 0'3 feet per second, a fall of nearly half a foot is neces-

sary. If next we remark that the northern Gulf Stream, towards

the north point of Scotland, presents an elevation of I '5 foot

towards the land, we shall easily see that the branch of the Gulf
Stream, which proceeds to the north-west, has, along the Icelandic

coast, a level which exceeds by half a foot the southern margin

of the same current. From this it follows that the waters which
skirt the coast of Iceland encounter the polar current on the

west of that island at a level higher by 35 feet than the surface of

the Atlantic at Newfoundland. But while these waters advance

towards the polar current in virtue of the above-mentioned fall,

those of the southern margin of the Gulf Stream have precisely

the same level as the polar current. The waters of the western

side of the north branch of the Gulf Stream, which are forced to

bend towards the west after having reached the 60th degi'ee

of north latitude, cannot then continue their course towards the

polar current ; they spread themselves over the surface of the

Atlantic and take a southerly course towards Newfoundland, on
account of the difference of level. With regard to those parts

of the current situated between the north and south boundaries

of this branch of the Gulf Stream, they are, according to their

position, drawn for a shorter or longer time still towards the

polar current, before taking their course towards the south ; and
it is thus evident that the warm current must spread itself over

the whole surface of the Atlantic between the Northern branch

of the Gulf Stream and the polar current which descends from
Greenland.

If next we turn our attention to the progress of the polar

current from the east coast of Greenland, starting from the fol-

lowing data, viz., that the eastern margin of this current, about
65° north latitude, on the west of Iceland, has a level of 3j feet

higher than that of the Atlantic at Newfoundland, and that it

pursues a course to the south-west at the rate of \ of a foot per

second—we see clearly that it is obedient to the impulse com-
municated by the rotation of the earth. Moreover, let us esti-

mate, after Irminger, the breadth of the current at 40 miles,

and suppose that the half of the water which the Gulf Stream

carries into the icy sea, as well as the half of that which falls in

the form of rain or snow, returns towards the south with the

current, while the other half descends by Baffin's Bay ; we then

find that the force of rotation raises the polar current, whose depth

may be estimated at 1,000 feel, one foot above its eastern margin,

and, regarding the speed as constant as far as the south point of

Greenland, we arrive at the result that, along its eastern side,

which naturally blends with the Atlantic, its surface must con-

tinue to rise as far as Cape Farewell, from 35 to 5 feet above the

level of the ocean at Newfoundland. If, after having doubled

Cape Farewell, the Gulf Stream descended straight towards

Newfoundland, the water in Davis Strait ought to rise to a

height sufficient to hinder the current from moving in a more

westerly direction. But, as the water in Davis Strait cannot

have a higher level than is necessary to impel towards the south

the tributary bodies of water as rapidly as they join it, and, as

for this purpose, at the 63rd degree of north latitude, an

inclination of only y\ feet above the level of the sea at New-
foundland is required, the polar current, on arriving at Cape
Farewell, presents towards Davis Strait a slope of 2\ feet along
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the Greenland coast, and a foot and a half along its opposite
margin, and in consequence of this slope proceeds several degrees
into the Strait. But as Baffin's Bay and Davis Strait, as h is

been said before, are traversed by a polar current descending
towards the south-east, it ought to have an inclination in that

direction ; and it is on this account that the current from the

east coast of Greenland, after advancing for some time into Divis
Strait, is forced to run westwards towards the coast of Labrador,
along which it then flows southwards after joining the current from
Baffin's Bay. The two united polar currents, whose delivery may
be estimated at 1,200,000,000 cubic feet per second, have a
breadth of fifty miles, a speed of f of a foot per second, and a
depth of about 250 fathoms. They flow to the south-east, under
the influence of the earth's rotation, which raises them towards
the coasts of Labrador and Newfoandlind, and continue their
course along the latter towards the Gulf Stream until they have
doubled Cape Race, when they bend westward and make for
Florida.

If now we return to the warm current which, from the Gulf
Stream, curves round the south of Iceland, and then spreads
itself gradually over the cold waters of the Atlantic, we see that
on its arrival at the south point of Greenland, it rises from left

to right, from the Gulf Stream to Cape Farewell, about 2^ feet,

Avhich shows clearly that its course is really to the south. More-
over, this elevation from left to right enables us to give a more
satisfactory account of the conditions of currents. In short, the
western margin of the warm current accompanying the polar
current, ought, along the latter, to have a depth of 1,000 feet

.and a speed of J of a foot ; and as the speed of the current di-

minishes regularly in approaching the Gulf Stream, and as all

the parts of the current follow, as far as Cape Farewell, a di-

rection nearly parallel, it follows that the speed along the Gulf
Stream ought to be at the rate of about i a foot ]ier second.
But if the returning branch of the Gulf Stream proceeds to the
south-west with a fall of 4 a foot on its west border, it follows
that the depth of the current ought to be 76 feet. By determin-
ing ir the same way the depth for a certain number of points of
a transverse section, and by calculating according to these data
the total delivery of the current, we find that it is raised to

410,000,000 cubic feet per second, which perfectly accords with
the result which we ought to obtain. If next we inquire how
the varioui parts of the warm surface current move under the
united action of the slope and the earth's rotation, we ascertain
that this current ought to follow the course of the polar current
which gradually absorbs the waters that penetrate underneath,
the water of the current being more dense than that of the polar
current, and we find at the same time that in thus flowing towards
the polar current the water ought to spread itself all over the
Atlantic as far as Newfoundland.

After having thus shown that the preceding theory accounts in

a tolerably complete manner for all the movements of the ocean
currents, I shall add, in conclusion, that it is very possible, con-
sidering our imperfect knowledge of the progress of currents,
that many details may be very different from those which have been
expounded above ; but, so far as the main question is concerned,
I believe I am entitled to say with confideoce that the laws of
ocean currents are pretty much those which I have attempted to
establish.

That these laws are equally applicable to the atmosjiheric
currents is evident, and it is scarcely necessary to repeat, that in

periods when the differences of temperature on the surface of the
globe were greater than at present, all these currents were much
stronger, and of a nature otherwise very energetic.

SCIENTIFIC SERIALS
The Quariaiy Journal of Mkyoscopical Science for October,

1871. ''Theoiigin and distribution of Microzymes (Bacteria)
in water, and the circumstances which determine their existence
in the tissues and liquids of the living body," by Dr. Burdon
Sanderson, F.R.S. This paper is occupied chiefly by details of
experiments to determine the conditions which are fatal or
favourable to the existence of microzymes in the liquid or gaseous
fluids by which we are surrounded, in order to apjiroach one
degree nearer to an understanding of their influence tm the pro-
cesses which go on in the living body. After a definition of
" microzymes " the author proceeds to their chemical composition
and their relation to the media in which they grow. This portion
is brief and incomplete. The remainder of the paper is occupied

with the experiments, which are grouped under these three
sections. (i) Experimental determination of the conditions
which govern the development of microzymes in certain organic
liquids to be used as tests. Having found in a number of cases
that either contact with surfaces which had not been superheated,
or the admixture of water which had not been boiled, was the
exclusive cause of the growth of microzymes in the experimental
liquid, it was inferred that water is the primary source from whence
the germinal particles of bacteria are derived whenever they seem
to originate spontaneously in organic solutions. A number of ex-
periments were made with different varieties of water in ordinary
use, in order to confirm the observations already made, and to ascer-

tain if all waters possess the properties in question in a like degree.
These expeiiments are detailed under the second section (2)
l>i5tribution of the Germal Matter of Microzymes in ordinary
Water. The results under this head were not deemed satis-

lactory. (3) Circumstances which determine the existence of
microzymes in organic liquids and tissues, that is, whether the
tissues and liquids of the living body participate in the zymotic
property which exists in water and moist substances. The con-
clusion drawn from the facts is, that " it has appeared certain

that there is no developmental connection between microzymes
and torula cells, and that their apparent association is one of mere
juxtaposition. Thus fungi are not developed, notwithstanding
ihe presence of microzymes in the same liquid in which, mi-
crozymes being absent, but air having access, they appear with
the greatest readiness." Finally, the writer is certain that,

although air is the main source of what he calls fungus impreg-
nation, as distinguished from impregnation with microzymes, yet
the two acts may take place at the same moment, germs of torula

being often contained in the same liquid media as the germ par-

ticles of microzymes. — " On the Colouring Matter of some
Aphides," by H. C. Sorby, F.R.S.— "Observations and Ex-
periments on the Red Blood Corpuscles, chiefly with regard to

the Action of Gases and Vapours," by E. Ray Lankester.— " On
Unduhna, the type of a new group of Infusoria," by E.
Ray Lankester.

—"On the Circulation in the wings of
Blatta Orientalis and other Insects, and on a new method ot

injecting the vessels of insects," by H. N. Moseley. After
describing the method adopted for preparing and fixing the wings
of insects for examination of the circulation, the writer proceeds
to his experiences with the cockroach. The corpuscles in Blatla
are so large that the circulation may readily be seen with a high
power of a simple dissecting microscope. If an insect be carefully

tied, the circulation may be observed in action for as long as twelve
hours. Abundance of parasites were found in the blood vessels

oi Blatta sxii coleopterous insects. The method recommended
lor the injection of the circulatory system of insects is through the
largest artery on the front border of the wing, and the injecting

fluid is indigo cannine. —" On the production of Spores in the
Radiolaria," by Prof L. Cienkowski ; translated from vol. vii.,

part 4, of the "Archiv. fur Mikroskop. Anatomic." The obser-

vations on which this paper is based were mainly made upon
Collosph.-era and Collozoum. The capsule is the source of the

zoospores. In the mature capsule the contents break up into a
quantity of little spheroids.—"On the Peripheral Distribu-

tion of non-meduUated Nerve-fibres," by E. Klein. The writer

purposes treating of the nerves of the cornea, those of the
nictitating membrane of the frog, of the canal in the tail of
the rabbit, and of the mesentery. The present communication is

confined to the nerves of the cornea, the remaining subjects are to

be embodied in a second paper.

SOCIETIES AND ACADEMIES
London

Geological Society, Nov. 22. —The Rev. Thomas Wiltshire,

M.A., in the chair. Mr. .Samuel Baillie Coxon was elected a
Fellow of the Society. The following communications were
read:— i. "Notes on some Fossils from the Devonian Rocks
of the Witzenberg Flats, Cape Colony." By Prof. T. Rupert
Jones, F. G. S. In this paper the author noticed some Devonian
fossils like those of the Bokkeveld, found on Mr. Louw's farm
on the Witzenberg Flats, Tulbagh. OrtJioceras vittaliim^ Sand-
berger, was added to the South African list of fossils. The
fossils under notice were stated by the author to help to sub-

stantiate the late Dr. Rubidge's view, that the old schists termed
" Silurian " by Bain are of Devonian age, and continuous across

the colony. Their presence in the Witzenberg Flats was also
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shown to be conclusive against the idea of coal-measures beiuj;

found there. Mr. Godwin-Austen remarked that the presumed
Devonian species of South Africa appeared not to have been
completely identified with those of European origin. Although,
judging from the range of European marine mollusca, some of
which were found of precisely the same species both in Europe
and at the Cape, there was nothing surprising in the extension of
any old deposit, yet it seemed unreasonable to suppose that the
whole district over which the wide-spread Devonian rocks
extend could have been submerged at the same time. He traced
the original foundation of the Devonian system to the late Mr.
Lonsdale, who, in the fossils found in the deposits of Devonshire,
thought he traced sufficient grounds for a marked discrimination
between those beds and those of Carboniferous age. Mr. Austen
had, however, always regarded the Devonian system as merely
an older member of the Carboniferous, holding much the same
relation to it as the Neocomian to the Cretaceous : and he would
be glad to see it recognised, not as an independent system, but
merely as the introduction of that far more important system, the
Carboniferous, during the deposit of which the globe was subject
to the same physiographical conditions. Mr. Ettieridge did not
agree with Mr. Austen as to the suppression of the name of
Devonian system, and commented on its wide-spread distribu-

tion, and on the peculiar facies of its fossils, and their importance
as a group. He was rather doubtful as to specific determinations
arrived at from casts. Though the species of many fossils of
(Queensland procured by Mr. Daintree did not correspond with
those of European areas, yet some of the corals were identical

with those of South and North Devon, as were also the lithologi-

cal characters of the containing beds. Mr. Seeley objected to
any attempt to supersede the arrangements of the South African
rocks in accordance with the local phenomena, by correlating
them too closely with any European series. The recognition of
the correspondence in forms seemed to him more to prove a simi-

larity of conditions of life than any absolute synchronism. As to

the connection between the Devonian and Carboniferous systems,
he agreed with Mr. Austen in regarding the one as merely con-
stituting the natural base of the other. 2. " On the Geology of
Fernando Noronha (S. lat. 3° 50', W. long. 32° 50')." By
Ale.xander Rattray, M.D. (Edm.), Surgeon R.X. Communicated
by Prof. Huxley, F. R. S. The author described the general
geological structure of Fernando Noronha and the smaller islands

which form a group with it. The surface-rock was described as
a coarse conglomerate, composed of rounded basaltic boulders
and pebbles, in a hard, dark red, clayey matrix. This overlies

a hard, dark, tine-grained basalt, which forms the most striking
of the bluffs, clifts, and outlying rocks. The highest peaks in

the group consist of a fine-grained, light grey granite. The
author remarked upon the possible relation of the geology of
these islands to that of the neighbouring continent of .South
America, and stated that there is evidence of the islands having
been elevated to some extent at a comparatively recent period.

3. "Note on some Ichthyosaurian Remains from Kimmeridge
Bay, Dorset." By Mr. J. W. Hulke, F.R.S. The author
noticed some teeth found, with a portion of an Ichthyosaurian
skull, in the Kimmeridge clay of Dorsetshire. The fragments of
the snout were said to indicate that it was about three feet long
and proportionally stout. The author indicated the character by
which these teeth were distinguishable from those of various
known species of Ichtliyosaunis, and stated that they approached
most closely to those of the Cretaceous /. cainpylodon. Mr.
Seeley did not consider that, in the main, the teeth of Reptilia

afforded any criteria for specific determination. In the Cambridge
Greensand, though there were five %\iz<:K%a^ Ichthyosauru!, pos-
sibly including a second genus, the teeth found were so closely

similar that it would have been impossible, from them only, to

identify more than one species. Mr, Boyd Dawkins recognised
in the specimens exhibited by Mr. Hulke a form of tooth he had
found in the Kimmeridge beds of Shotover, near Oxford, but
which he had been hitheno unable to attribute to any recognised
species. He could not fullv agree with .Mr. Seeley as to the ab-
sence of specific criteria in the teeth of Saurians, as, from his own
experience, he was inclined to attribute some importance to their

external sculpturing. 4. " Appendix to a ' Note on a New and
Undescribed Wealden Vertebra,' read gth February, 1S70, and
published in the Quarterly Journal for August in that year."

By Mr. J. W. Hulke, F.R.S. Ihe author generically identified

this vertebra with Oniil/u'pii;, Seeley, StreptosponJyIiis, Owen,
and Cdiosaunis, Owen, taking the last to be typified by the large

species in the Oxford Museum. He remarked that if this be the

type of Cdiosaunis, C. Inwis, Owen, can hardly belong to it, as

the trunk vertcbrre are described as being of a totally different
structure. Mr. Boyd Dawkins, who had recently visited Oxford,
stated that he had there examined the remains referred to.

There was, however, no tooth found with them of a character to
show the nature of the food on which the animal subsisted. But
one of his students had lately found in the same pit that had
afforded the remains, a too:h corresponding in its principal
characters with those of /j^uaiiodon, with which, therefore, the
Cdiosaunis seemed to be allied, so that it was probably a vege-
table feeder. Mr. J. Parker had lately procured from the Kim-
meridge clay a number of Saurian remains, and among them
were some vertebr.-e of RPfgahsaiirus, to which were articulated
others presenting distinctly the characters of Strcptospondybis.
He thought that probably many of the supposed Streptospon-
dylian vertebrEe might prove to belong to the cervical region of
Dinosaurians. Mr. Seeley disputed the attribution to Cdiosaiirus
of the vertebrce described, and questioned whether the remains
at Oxford might not be assigned to Stnptospondyliis or Ornithop-
sis. The depressions in the vertebrae, which might be connected
with the extension of the air-cells of the lungs, did not exist in
Cdiosaunis, but were to be found in Megalosaunis. As to the
premaxillary tooth mentioned by Mr. Dawkins, he was uncertain
whether it should be referred to what he considered as Cdiosau-
nis proper, or to the Oxford reptile. Mr. Hulke replied, point-
ing out that, since the determination of the Oxford reptile as
Cdiosaunis, numerous other remains of the same species had
been discovered, which had added materially to the basis of
classification.—The following specimens were exhibited to the
meeting :—Devonian fossils from the Witzenberg ; exhibited by
Professor T. R. Jones, F. G.S., in illustration of his paper.
Specimens of Silver Ores from South America ; exhibited by
Professor Tennant, F.G.S. Fragment of the Wolf Rock, near
tlie Land's End, and section under polarised light ; exhibited by
Mr. Frank Clarkson, F.G.S.

Royal Geographical Society, November 27.—Major-Gen.
Sir H. C. Rawlinson, K.C.B., president, in the chair.—The
President read a letter from Dr. Kirk, of Zanzibar, to the late
Sir Roderick Murchison, giving news of a serious outbreak in
Unyanyembe, the country lying on the main route to Lake Tan-
ganyika, which is likely to prevent communicalion with Dr.
Livingstone for some time to come. The letter was dated
September 25 th, and stated that a native chief, having been
attacked by a force of Arabs settled in Unyanyemlje, had waited
his assailants in ambush when returning with their plunder, and
had kibed many of the principal men. Mr. Stanley, an American
gentleman, who was travelling to Lake Tanganyika, and who
had charge of letters and stores for Dr. Livingstone, was in the
fray, and had been deserted by the Arabs. He had also been ill

of fever, and his future plans were uncertain. A report, to which
Dr. Kirk attached little credence, had spread in Zinzibir, to the
effect that Livingstone and the Arab Mohammed bin Gharib,
with whom he had been living, were returning round the south
end of Tanganyika, and out of the region of disturbances.
Captain R. F. Burton, in commenting upjn this letter, informed
the meeting that similar affrays between Arab trading parties and
the natives had occui-red before, and that this unsettle! state
might continue for two or three years. He thought that Living-
stone would find no difficulty in returning by the south of the
lake, and that a fearless min like him, speaking the native
languages, would be able to pass through the disturoed districts.

He had not the sUghtest misgiving with regard to him. — Ciptain
Barton then read a paper "On the Volcanic Region east of
Diniiscus and the Cave of Umm Niran. " This was a narrative
of a hazardous journey of fifteen days, which he had performed
in .May and June 1871, in company with Mr. C. F. Tyrwhitt
Drake, through the Safa Region, the Oriental Trachoii of the
Greek geographers, a wide extent of ancient lava-fields, the hills

of which, like little pyramids, dot the eastern horizon, as viewed
from Damascus. The danger and difficulty of visiting the many
interesting places in tiiis district arose simply from certain petty
tribes of Belouin, descendants of the refractory robbers of the
Trachonitis, who dwell in the highlands of the Hauran, under
the patronage of the Druses. The worst are the Ghlyas and the
Shtaya, who although they have given hostages, were allowed,
during the author's stay at Damascus, to ride the country within
three hours of the walls, and to plunder the villages. During
one of his excursions a skirmishing party of Ghiyas attacked his

party, severely wounding one of his companions. During his

journey 120 inscriptions were collected, including three in the
Palmyrene dialect. The volcanic outbreak to which the district
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owes its singular character the author was inclined to attribute

to the epoch wlieu the Eastern Desert, a flat stoneless tract, ex-

tending from the Trachonitis to the Euphrates, was a mighty
inlet of the Indian Ocean, having its northern limit in the range
of limestones and sandstones, the furthest outliers of the Anti-

Libanus, upon wliose southern and eastern feet Palmyra is built,

and \\hicli runs eastward to the actual valley of the great river.

Mr. Drake took a continuous set of compass bearings during
the journey, which had enabled him to draw an excellent map of

the region. Mr. W. Gifiard Palgrave spoke on the subject of

the paper, stating that Captain Burton was the only European
who had properly explored El Safa. He had himself explored

about two-thirds of the distance, without, however, reaching the

cavern of Umm Nlran. His own visit terminated at the southern
part of the lil L,ya, the great volcanic district celebrated for the

destruction of the Egyptian army in the time of Ibrahim Pacha,
when they attacked the Druses in the basaltic labyrinth.

—

A second paper was read, "On the Geography of Southern
Arabia," by the Baron Von Maltzan, which contained interesting

elucidations of the physical configuration and tribal distribution

of the region north of Aden, compiled by systematic interroga-

tion of Arabs at Aden.

Edinuurgh

Naturalists' Field Club.—The annual business meeting of

this club was held on Wednesday, the 29th ult. , when Mr.
Skerving was elected President and Mr. John Brown Honorary
Secretary and Treasurer. A vote of thanks was accorded to Mr.
Taylor, the retiring secretary. The club now numbers S7
members ; and 13 excursions have been made to places of local

interest during the summer months.

,
Paris

Academy of Sciences, November 27.—M. Chasles pre-

sented a theorem concerning the harmo.nic axes of the geometri-

cal curves, in which there are two series of points corresponding

anharmonically on a unicursal curve.—M. P. A. Favre com-
municated the continuation of his thermic investigations upon
electrolysis, in which he gave the I'esults of experiments made
especially with the voltameter with plates of copper immersed in

sulphate of copper.—M. de Fonvielle presented a note on musi-

cal sounds produced at the opening of the valve in balloon

ascents.—M. des Cloiseaux communicated some optical and
crystallographical observations upon montebrasite and the ambly-
goniteof Montebras, the former a new fluophosphate of alumina,

soda, and lithia.—A letter was read from M. Moison describing

the use of sea-water for making bread in the environs of Cancale.

—M_ H. Sainte-Claire DeviUe presented a note by M. T.
Schlcesing on the separation of potash and soda. The author's

process is founded upon that proposed by Serullas, in which
perchloric acid is employed. He uses, instead of this acid, pure
perchlorate of ammonia, treated ^\"ith weak nitro-muriatic acid.

The preparation of the perchlorate is described by the author.

—

M. Chabrier presented some further observations on the alternate

predominance of nitrous and nitric acids in rain-water. The
author finds that in calm weather nitrous acid is present in excess

in rain-water, whilst nitric acid predominates in stormy weather.

—M. Chevreul communicated a letter from M. Sacc on the

properties of drying oils, with regard to which M. Thenard also

made some obiervaiions.—A note by MM. Dusant and C. Bardy
on the phenoles was presented by IVl. Cahours.—M. C. Bernard
communicated a note by M. E. Faivre on the movements of the

sap through the bark. The author describes a series of experi-

ments made upon mulberry trees, and demonstrates that it is in

the bark, and particularly in its libei-, that the ascending and
descending movements of the sap take place.—M. Joseph-Lafosse
presented some observations on the germination of seeds sub-

merged in 1870-71 during the inundation ol the neighbourhood
of Carenton for the defence of Cherbourg. He stated that after

the retirement of the water many plants sprang up in unusual
abundance and vigour, and suggested that experiments should be
made upon the elfects of long soaking upon ttie germination of

the seeds of useful plants.—A letter from M. A. de la Rive on
M. Marey's recent communications relating to the electrical dis-

charge ol the torpedo was read. The author considered the

action of the nerves in causing muscular contraction to be electri-

cal, and that the electrical effect produced by the apparatus of

the torpedo was caused by the accumulation in it of the energy

of the immense multitude of nervous filaments with which it is

supplied.—M. G#?l?ftard presented a note by M. L. Reverdin
on epidermic grafting, describing and discussing the phenomena

produced by the transfer of portions of skin from one living

animal to another. The author maintains that the adherence of

these grafts is produced principally by the epidermis, the dermis

having only a secondary action.— M. .S. Meunier, in a note on
meteoric metamorphism, described the transformation of aumalite

into chantonnite by exposure for a quarter of an hour to a red

heat, which confirms his conclusion that the latter is the eruptive

form of the former.
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THE COPLEY MEDALIST OF 1871

DR. JULIUS ROBERT MAYER was educated for

the medical profession. In the summer of 1840,

as he himself informs us, he was at Java, and there

observed that the venous blood of some of his patients

had a singularly bright red colour. The observation

riveted his attention ; he reasoned upon it, and came to

the conclusion that the brightness of the colour was due

to the fact that a less amount of oxidation sufficed to

keep up the temperature of the body in a hot climate

than in a cold one. The darkness of the venous blood

he regarded as the visible sign of the energy of the oxi-

dation.

It would be trivial to remark that accidents such as this,

appealing to minds prepared for them, have often led to

great discoveries. Mayer's attention was thereby drawn
to the whole question of animal heat. Lavoisier had
ascribed this heat to the oxidation of the food. One great

principle, says Mayer, of the physiological theory of

combustion, is that under all circumstances the same
amount of fuel yields by its perfect combustion the same
amount of heat ; that this law holds good for vital pro-

cesses ; and that hence the living body, notwithstanding

all its enigmas and wonders, is incompetent to generate

heat out of nothing.

But beyond the power of generating internal heat, the

animal organism can also generate heat outside of itself.

A blacksmith, for example, by hammenng can heat a nail,

and a savage by friction can warm wood to its point of

ignition. Now unless we give up the physiological axiom
that the living body cannot create heat out of nothing,
'• we are driven," says Mayer, "to the conclusion that it is

the total heat generated within and without that is to be
regarded as the true calorific effect of the matter oxidised

in the body."

From this again he inferred that the heat generated ex-

ternally must stand in a fixed relation to the work expended
in its production. For, supposing the organic processes to

remain the same ; if it were possible, by the mere alteration

of the apparatus, to generate different amounts of heat by
the same amount of work, it would follow that the oxida-

tion of the same amount of material would sometimes
yield a less, sometimes a greater, quantity of heat.

" Hence," says Mayer, " that a fixed relation subsists

between heat and work, is a postulate of the physiological

theory of combustion."

This is the simple and natural account given subse-

quently by Mayer himself of the course of thought started

by his observation in Java. But the conviction once

formed that an unalterable relation subsists between work
and heat, it was inevitable that Mayer should seek to

express it numerically. It was also inevitable that a mind
hke his, having raised itself to clearness on this important

point, should push forward to consider the relationship of

natural forces generally. At the beginning of 1842 his

work had made considerable progress ; but he had become
physician to the town of Heilbronn, and the duties of his

profession limited the time which he could devote to

purely scientific inquiry. He thought it wise, therefore,

VOL. V.

to secure himself against accident, and in the spring of

1843 wrote to Liebig, asking him to publish in his
" Annalen " a brief preliminary notice of the work then
accomplished. Liebig did so, and Dr. Mayer's first paper
is contained in the May number of the "Annalen" for

1842.

Mayer had reached his conclusions by reflecting on the

complex processes of the living body ; but his first step

in public was to state definitely the physical principles

on which his physiological deductions were to rest. He
begins, therefore, with the forces of inorganic nature.

He finds in the universe two systems of causes which
are not mutually convertible ;—the different kinds of
matter, and the different forms of force. The first

quality of both he affirms to be indestrnctibilily. A
force cannot become nothing, nor can it arise from
nothing. Forces are convertible, but not destructible.

In the terminology of his time, he then gives clear ex-

pression to the ideas of potential and dynamic energy,
illustrating his point by a weight resting upon the
earth, suspended at a height above the earth, and
actually falling to the earth. He next fixes his atten-

tion on cases where motion is apparently destroyed
without producing other motion ; on the shock of inelastic

bodies, for example. Under what form does the vanished
motion maintain itself .? Experiment alone, says Mayer,
can help us here. He warms water by stirring it ; he
refers to the force expended in overcoming friction. Mo-
tion in both cases disappears, but heat is generated, and
the quantity generated is the equivalent of the motion
destroyed. Our locomotives, he observes with extra-

ordinary sagacity, may be compared to distilling ap-
paratus. The heat beneath the boiler passes into the
motion of the train, and it is again deposited as heat
in the axles and wheels.

A numerical solution of the relation between heat and
work was what Mayer aimed at, and towards the end of
his first paper he makes the attempt. It was known that
a definite amount of air, in rising one degree in tempera-
ture, can take up two different amounts of heat. If its

volume be kept constant, it takes up one amount ; if its

pressure be kept constant, it takes up a different amount.
These two amounts are called the specific heat under con-
stant volume and under constant pressure. The ratio of
the first to the second is as i : v\2i. No man, to my
knowledge, prior to Dr. Mayer, penetrated the significance

of these two numbers. He first saw that the excess o'42i

was not, as then universally supposed, heat actually

lodged in the gas, but heat which had been actually con-
sumed by the gas in expanding against pressure. The
amount of work here performed was accurately known,
the amount of heat consumed was also accurately known,
and from these data Mayer determined the mechanical
equivalent of heat. Even in this first paper he is able to

direct attention to the enormous discrepancy between the
theoretic power of the fuel consumed in steam-engines
and their useful eftect.

Though this first paper contains but the germ of his

further labours, I think it may be safely assumed that, as
regards the mechanical theory of heat, this obscure Heil-
bronn physician in the year 1842 was in advance of all

the scientific men of the time.

Having, by the publication of this paper, secured him-
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self against what he calls " Eventualitaten," he devoted

every hour of his spare time to his studies, and in 1845

published a memoir which far transcends his first one in

weight and fulness, and, indeed, marks an epoch in the

history of science. The title of Mayer's first paper was,
" Remarks on the Forces of Inorganic Nature." The title

of his second great essay was, " Organic Motion in its

Connection with Nutrition." In it he expands and illus-

trates the physical principles laid down in his first brief

paper. He goes fully through the calculation of the

mechanical equivalent of heat. He calculates the per-

formances of steam-engines, and finds that 100 lbs. of coal

in a good working engine produce only the same amount
of heat as 95 lbs. in an unworking one ; the 5 lbs. dis-

appearing having been converted into work. He deter-

mines the useful effect of gunpowder, and finds g per cent,

of the force of the consumed charcoal invested on the moving
ball. He records observations on the heat generated in

water when agitated by a pulping engme of a paper manu-
factory, and calculates the equivalent of that heat in horse-

power. He compares chemical combination with mecha-
nical combination—the union of atoms with the union of

falling bodies with the earth. He calculates the velocity with

which a body starting at an infinite distance would strike

the earth's surface, and finds that the heat generated by
its collision would raise an equal weight of water 17,356°

C. in temperature. He then determines the thermal effect

which would be produced by the earth itself falling into

the sun. .So that here, in 1845, '^ve have the germ of that

meteoric theory of the sun's heat which Mayer developed

with such extraordinary ability three years afterwards.

He also points to the almost exclusive efficacy of the sun's

heat in producing mechanical motions upon the earth,

winding up with the profound remark, that the heat deve-

loped by friction on the wheels of our wind and water-

mills comes from the sun in the form of vibratory motion
;

while the heat produced by mills driven by tidal action is

generated at the expense of the earth's axial rotation.

Having thus with firm step passed through the powers

of inorganic nature, his next object is to bring his prin-

ciples to bear upon the phenomena of vegetable and ani-

mal life. Wood and coal can burn ; whence come their heat,

and the work producible by that heat? From the immea.
surable reservoir of the sun. Nature has proposed to

herself the task of storing up the light which streams

earthward from the sun, and of casting into a permanent
form the most fugitive of all powers. To this end she has

overspread the earth with organisms which, while living,

take in the solar light, and by its consumption generate

forces of another kind. These organisms are plants. The
vegetable world indeed constitutes the instrument whereby
the wave-motion of the sun is changed into the rigid form
of chemical tension, and thus prepared for future use.

With this prevision, as shall subsequently be shown, the

existence of the human race itself is inseparably connected.

Itis to be observedthat Mayer's utterances are far from being
anticipated by vague statements regarding the " stimulus "

of light, or regarding coal as " bottled sunlight." He first

saw the full meaning of De Saussure's observation of the

reducing power of the solar rays, and gave that observation

its proper place in the doctrine of conservation. In the

leaves of a tree, the carbon and oxygen of carbonic acid,

and the hydrogen and oxygen of water, are forced asunder at

the expense of the sun, and the amount of power thus sacri-

ficed is accurately restored by the combustion of the tree.

The heat and work potential in our coal strata are so much
strength withdrawn from the sun offormerages. Mayer lays

the axe to the root of many notions regarding the vital force

which were prevalent when he wrote. With the plain fact

before us that plants cannot perform the work of reduction,

or generate chemical tensions, in the absence of the solar

rays, it is, he contends, incredible that these tensions should

be caused by the mystic play of the vital force. Such an

hypothesis would cut off all investigation ; it would land

us in a chaos of unbridled phantasy. " I count," he says,

" therefore, upon assent when I state as an axiomatic truth

that during vital processes the com'crsion only and never

the creation of matter or force occurs."

Having cleared his way through the vegetable world,

as he had previously done through inorganic nature,

Mayer passes on to the other organic kingdom. The
physical forces collected by plants become the property

of animals. Animals consume vegetables, and cause

them to reunite with the atmospheric oxygen. Animal

heat is thus produced, and not only animal heat but

animal motion. There is no indistinctness about Mayer
here ; he grasps his subject in all its details, and reduces

to figures the concomitants of muscular action. A bowler

who imparts to an 8-lb. ball a velocity of 30 feet consumes

in the act j'q of a grain of carbon. A man weighing

1 50 lbs., who lifts his own body to a height of 8 feet, con-

sumes in the act i grain of carbon. In climbing a mountain

io,ooo feet high, the consumption of the same man would be

2 oz. 4 drs. 50 grs. of carbon. Boussingault had deter-

mined experimentally the addition to be made to the

food of horses when actively working, and Liebig had

determined the addition to be made in the case of men.

Employing the mechanical equivalent of heat, which he

had previously calculated, Mayer proves the additional food

to be amply sufficient to cover the increased o.xidation.

But he does not content himself with showing in a

general way that the human body burns according to

definite laws, when it peforms mechanical work. He
seeks to determine the particular portion of the body con-

sumed, and in doing so executes some noteworthy calcu-

lations. The muscles of a labourer 150 lbs. in weight,

weigh 64lbs. ; when perfectly desiccated they fall to 15 lbs.

Were the oxidation corresponding to that labourer's work,

exerted on the muscles alone, they would be utterly con-

sumed in 80 days. The heart furnishes a still more strik-

ing example. Were the oxidation necessary to sustain

the heart's action exerted upon its own tissue, it would be

utterly consumed in 8 days. And if we confine our atten-

tion to the two ventricles, their action would be sufficient

to consume the associated muscular tissue in 3^ days.

Here, in his own words, emphasised in his own way, is

Mayer's pregnant conclusion from these calculations :—
" The muscle is only the apparatus by means of which

the conversion of the force is effected ; but it is not the

substance consumed in t/ie production of the mechanical

effect." He calls the blood " the oil of the lamp of life ;"

it is the slow-burning fluid whose chemical force in the fur-

nace of the capillaries issacrificed toproduceanimal motion.

This was Mayer's conclusion twenty-six years ago. It was

in complete opposition to the scientific conclusions of his

time ; but eminent investigators have since amply verified it.
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Thus, in baldest outline, I have sought to give some
notion of the first half of this marvellous essay. The
second half is so exclusively physiological that I do not

wish to meddle with it. I will only add the illustration

employed by Mayer to explain the action of the nerves

upon the muscl:s. As an engineer, by the motion of his

finger in opening a valve or loosing a detent, can liberate

an amount of mechanical motion almost infinite compared

with its exciting cause, so the nerves, acting upon the

muscles, can unlock an amount of activity wholly out of

proportion to the work done by the nerves themselves.

As regards these questioas of weightiest import to the

science of physiology. Dr. Mayer in 1845 was assuredly

far in advance of all living men.
Mayer gr.isped the mechanical theory of heat with

commanding power, illustrating it and applying it in the

most diverse domains. He began, as we have seen, v/ith

physical principles ; he determined the numerical relation

between heat and work ; he revealed the source of the

energies of the vegetable world, and showed the relation-

ship of the heat of our fires to solar heat. He followed

the energies which were potential in the vegetable up to

their local exhaustion in the animal. But in 1845

a new thought was forced upon him by his calculations.

He then for the first time drew attention to the astound-

ing amount of heat generated by gravity where the force

has sufficient distance to act through. He proved, as I

have before stated, the heat of collision of a body failing

from an infinite distance to the earth, to be sufficient to

raise the temperature of a quantity of water equal to the

falling body in weight I7,356°C. He also found in 1845

that the gravitating force between the earth and sun

was competent to generate an amount of heat equal

to that obtainable from the combustion of 6,000 times the

weight of the earth of solid coal. With the quickness ot

genius he saw that we had here a power sufficient to pro-

duce the enormous temperature of the sun, and also to

account for the primal molten condition of our own planet.

Mayer shows the utter inadequacy of chemical forces, as

we know them, to produce or maintain the solar tempera-

ture. He shows that were the sun a lump of coal, it would

be utterly consumed in 5,000 years. He sho'.vs the difli-

culties attending the assumption that the sua is a cooling

body ; for supposing it to possess the high specific heat

of water, its tem.perature would fall 15,000° in 5,000

years. He finally concludes that the light and heat

of the sun are maintained by the constant impact of

meteoric matter. I never ventured an opinion as to the

accuracy of this theory ; that is a question which may still

have to be fought out. But I refer to it as an illustration

of the force of genius with wh'ch Mayer followed the

mechanical theory of heat through all its applications.

Whether the meteoric theory be a matter of fact or not,

with him abides the honour of proving to demonstra-
tion that the light and heat of suns and stars may be
originated and maintained by the collisions of cold

planetary matter.

It is the man who from the scantiest data could accom-
plish all this in six short years, and in the hours snatched

from the duties of an arduous profession, that the Royal
Society has this year crowned with its highest honour.

Dr. Mayer had never previously received any mark of

recognition from the society.

It was not in my power to be present at our late presi-

dent's last address ; but Sir Edward Sabine has done me
the honour of sending me a printed copy of it. It con-

tains the reasons assigned by him for the award of the

Copley medal. Briefly, but appreciatingly, he expresses

his opinion of the merits of Dr. Mayer, committing to Prof.

Stokes the task of drawing up a fuller statement of the case.

This statement is marked by an evident desire to act fairly

towards Mayer, and at the same time to qualify the award

so that no erroneous inferences may be drawn from it.

It will be observed that Prof. Stokes confines himself to

Mayer's first paper, the real value of which, however, is

best appreciated in connection with Mayer's subsequent

work, as the soundness of the root is best demonstrated

by the vigour of the tree. Prof. Stokes writes thus :

—

" In a paper published in 1842, Mayer showeJ that he

clearly conceived the convertibility of falling force, or of

the vis viva, which is its equivalent or representative in

visible motion, into heat, which again can disappear as

heat by reconversion into work or vis viva, as the case

may be. He pointed out the mechanical equivalent of

heat as a fundamental datum, like the space through

which a body falls in one second, to be obtained from

experiment. He went further. When air is condensed

by the application of pressure, heat, as is well known, is

produced. Taking the heat so produced as the equivalent

of the work done in compressing the air, Mayer obtained

a numerical value of th=^ mechanical equivalent of heat,

which, when corrected by employing a more precise value

of the specific heat of air than that accessible to Mayer,

does not much differ from Joule's result. This was un-

doubtedly a bold idea, and the numerical value obtained

by Mayer's method is, as we now know, very nearly

correct." Prof. Stokes then qualifies the award in these

words :

—" Nevertheless it must be observed that an

essential condition in a trustworthy determination is

wanting in Mayer's method ; the portion of matter

operated on does not go through a cycle of changes.

Mayer reasons as if the production of heat were the sole

effect of the work done in compressing air. But the

volume of the air is changed at the same time, and it is

quite impossible to say a priori whether this change may
not involve what is analogous to the statical compression

of a spring, in which a portion or even a large portion of

the work done in compression may have been expended.

In that case the numerical result given by Mayer's

method would have been erroneous, and anight have been

even widely erroneous. Hence the practical correctness

of the equivalent obtained by Mayer's method must not

lead us to shut our eyes to the merit of our own country-

man Joule, in being the first to determine the mechanical

equivalent of heat by methods which are unexceptionable,

as fulfilling the essential condition that no ultimate change

of state is produced in the matter operated upon."

The Judgment of Prof. Stokes, regarding the possible

error of Mayer's determination of the mechanical equi-

valent of heat, gives me occasion to cite another proof

of the insight of this extraordinary man. His paper of

1S45 contains the details of his calculation, which were

omitted from his first brief paper. Mayer prefaces the

calculation with these memorable words :—

"To prove this important proposition, we must fix

our attention on the deportment of elastic fluids towards

heat and mechanical eftect.
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" Gay Lussac has proved by experiment that when
an elastic fluid streams from one receiver into a

second exhausted one of equal size, the first vessel is

cooled, and the second one heated, by exactly the same
number of degrees. This experiment, which is distin-

guished for its simplicity, and which, to other observers,

has always yielded the same result, shows that a given

weight and volume of an elastic fluid may expand to

double, quadruple, in short, to several times its volume
without experiencing, on the whole, any change of tem-

perature ; or, in other words, that for the expansion of

the gas of itself {'Z/i iind fiir sick), no expenditure of

heat is necessary. But it is equally proved that a gas

which expands under pressure suffers a diminution of

temperature.

" Let a cubic inch of air at i", and under the pressure

of 30 inches of mercury, be warmed by the quantity of

heat .r to 274'' C, its volume being kept constant ; this

air, on being permitted to stream into a second exhausted

vessel of the same size, will retain the temperature of

274°, and a medium surrounding the vessel will suffer no

change of temperature. In another experiment, let our

cubic inch of air be kept, not at constant volufnc, but

under the constant pressure of the 30-inch mercurial

column, and heated to 274°. In this case a greater

quantity of heat is required ; let it be .i- -f y.

"In comparing these two processes, we see that in both

of them the air is heated from 0° to 274°, and at the same
time permitted to expand from one volume to two

volumes. In the first case the quantity of heat necessary

was = .r, in the second case = x-\- }' In the first case the

mechanical effect was = o, in the second case it was equal

to 1 5 lbs. raised one inch in height."

He then proceeds with his calculation.

Here it will be seen that Mayer was quite awake to the

importance of the considerations dwelt upon by Prof. Stokes

—that he knowingly chose for his determination a sub-

stance which, ati undfiir sich, in expanding, consumes no
heat. Hence, when by its expansion HL^aiiis/ pressiire\\^n.\.

is consumed, no part of that heat is lost in producing " a

change of state in the matter operated upon." The heat con-

sumed is, therefore, the pure equivalent of the work done.

With regard to Dr. Joule, I have, to my regret, vainly

endeavoured to find a mislaid document written a year ago,

in which I ventured to describe his labours,* and to express

the esteem I entertain for them. Supposing him to have de-

rived his inspiration from Mayer's papers, that they had even

caused him to prosecute his experiments on the mechanical

equivalent of heat, he would still have rendered immortal
service to science, and more than merited the honours
bestowed upon him last year. For, wanting his work, the

mechanical theory, however strong the presumption?, and

however concurrent the evidence in its favour, could not

be regarded as completely demonstrated. But Joul.; was
not stimulated by Mayer. His work is his own, being

practically contemporaneous with that of Mayer. He not

only demonstrated experimentally the mechanical theory

of heat, but in its completer form he was an independent

creator of that theory. And so impressed was the Council

of the Royal Society last year with the magnitude of his

• Thanks to the friendly eflforts of Dr. Sharpey, this document re.iched my
hands just as the proof of this paper \v.as being returned for pre i. With
the permission of the Editor of N.'iTUEE I will publish the docui;icnt, with
some additional matter, next week. J. T.

merits, that they actually added to the Rumford Medal

already bestowed upon him, the final distinction of the

Copley Medal. If England rated him as highly as I do,

his reward would not be confined to mere scientific recog-

nition.

As regards the latter, however, I do not think that the

possibility suggested by Prof. Stokes represents any real

danger. I do not imagine that the eyes of Science are in

the least degree likely to be " shut to the merits of our

own countryman." And I believe that the Royal Society,

by stamping in two consecutive years these two men with

the highest mark of its approval, will have strengthened

that confidence in its impartiality which, throughout the

whole scientific world, it has so long and so justly enjoyed.

John Tyndall

AIRY ON MAGNETISM
A Treatise on Magnetism. By G. B. Airy, Astronomct

Royal. (Macmillan and Co.)

THIS is a book written upon the true scientific prin-

ciple expressed by Newton when he said " Hypo-
theses non fingo." The elementary laws of magnetism
are deduced by rigorous induction from particular cases

and are then applied to explain phenomena. The book
contains the substance of a series of lectures delivered by

the Astronomer Royal at the University of Cambridge.

One great element of e.xcellence in the book is that the

mathematics employed throughout arc of a simple

character, sd that the first principles of magnetism are

thus thrown open to one who has gone no great way in

mathematical reading.

Formula; having been obtained in the early sections for

the action of one magnet on another, and the law of the

inverse square having been established by a comparison

of calculation with experiment, the great bulk of the

volume is occupied in investigations which bear more
directly on terrestrial magnetism and the magnetism of

iron ships. The methods of determining the values of

the magnetic elements at any place are carefully explained

and illustrated, and the necessary formuUc deduced from

the theory established in the preceding sections. We
would especially recommend to the reader's attention the

articles on the theory of the dipping needle. One chapter

of extreme interest is devoted to " Theories of Terrestrial

Magnetism," and the beautiful theory of Gauss is sketched

out. We sincerely hope that that theory which was carried

by Gauss to the fourth order of approximation will be

before long carried to a higher order. Data now exist

for this advance, as it requires accurate determinations of

only eleven more elements.

The subject of the deviation of the compass in iron

ships is one upon which the Astronomer Royal is peculiarly

justified in speaking or writing. All the sections relating

to the disturbance of compass needles are full of most
important and suggestive matter. One section is devoted

to the continuous registration of small changes in terres-

trial magnetism , and the concluding section just touches on

the subject of the relation between galvanic currents and
magnetic forces, without entering into any calculations.

The book supplies a distinct want which has hitherto

existed in the list of our mathematical text-books, and is

a most valuable contribution to the diffusion of physico-

mathematical science. James Stuart
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OUR BOOK SHELF
RuJi/i!c->itary Treatise on Geology.—Part H. Historical

Geology. By Ralph Tate, A.L.S., F.G.S., &c. With
Illustrations and an Index. (London ; Lockwood and
Co.)

This little book is partly based on Portlock's " Rudiments
of Geology," and " is set forth in the full belief that it

will be found to be an epitome of the history of the British

Stratified Rocks." The first three chapters are introduc-

tory, and contain the usual table of the British Sedimen-

tary Strata, with some brief remarks thereon, which are

followed by what the author calls a " Pateontological

Summary." In this summary he takes a rapid view of

the animal and vegetable kingdoms, and points out briefly

under which classes and orders fossil organic remains

may be ranged. The rest of the volume is entirely occu-

pied with descriptions of the Formations and their sub-

divisions, and with lists of characteristic fossils. We have

no doubt that the preparation of this book has cost its

compiler considerable labour ; and he certainly has

managed to cram a good deal into the short space at his

command. The information, indeed, is just too tightly

packed ; it forms very dry reading, and will be apt to

frighten a beginner. If it was necessary that the volume
should be no larger than it is, we think some of the paL-c-

ontological details might have been omitted, and here and
there the description of minor subdivisions of formations

conveniently cut even shorter than they are, so as to ob-

tain room for certain particulars about the history of the

strata, which are either too meagrely noticed or are alto-

gether ignored. The references to former volcanic action

in Britain are quite inadequate. We find no mention of the

fact that volcanoes were active in the South-West of

England during the deposition of the Devonian Strata
;

nor is there any notice taken of the occurrence of volcanic

rocks in the Old Red Sandstone of Ireland. A slight

allusion is made to the igneous rocks of the Scottish

Middle Old Red Sandstone, but the far more extensive

volcanic products belonging to the Lower Old Red series

are passed over altogether. The igneous rocks of the

Pentland Hills are not, as the author states, of " Upper,"

but of Lower Old Red Sandstone age. Again the

reader, looking over what is said about the igneous rocks

of Carboniferous age, would never learn that volcanoes

played so active a part in Scotland during the accumula-

tion of the Lower Carboniferous and Carboniferous Lime-

stone periods ; nor that in Ireland also volcanoes here

and there piled up ejectamenta upon the bed of the Car-

boniferous Limestone sea. Surely in a book purporting

to be an epitome of the history of British stratified

rocks, the volcanic phenomena that characterise so many
successive epochs of the past ought to have had a some-

what fuller notice. There are various other points in con-

nection with physical geology which are quite ignored.

For instance we find no mention of Prof. Ramsay's theory

of the Glacial origin of certain breccias and conglomer-

ates of Silurian, Old Red Sandstone, and Permian age

—

a theory which, whether Mr. Tate agrees with the Professor

or not, ought certainly to have had some reference made
to it no matter how brief. We had marked a number of

passages where the author's meaning is not very clear and
will be apt to puzzle a learner. One of these will suffice.

Speaking of the Glacial epoch, the author says :— " Our
inquiry has now come to that point where, though we
still see in the recent results of geological phenomena
evidence of the formative processes of nature, yet we are

kept at a distance from the present epoch ; for although

the shells are all of living species, they are generally

arranged in positions and associated with detrital matters

of such a description that their appearance indicates the

action of forces prior to the present order of things."

Occasionally we come across statements which are very

far from being consistent " with the opinions generally

held by geologists." We read, for instance, that "the
first trace of a land plant is at the very top of the Upper
Silurian, and we may conclude that there were no terres-

trial plants during the long Silurian epoch, a vast interval

far exceeding in duration that of any other system."

Besides figures of characteristic fossils, the volume is

illustrated with a number of diagrammatic sections. A
copious index is appended. J. G.

Illustrated Catalogue of the Museum of Comparative
Zoology at Harvard College. No. IV. Deep-sea

Corals. By L. F. de Pourtales, Assistant U.S. Coast

Survey. 1871.

Count Pourtales had the good fortune to be one of

that band of naturalists who, dredging for the first time in

deep water between Key West and Havana, came to the

conclusion that " animal life exists at great depths in as

great an abundance as in shallow water." This opinion

was published in his " Contributions to the Fauna of the

Gulf Stream at great Depths" (Cambridge, U.S., 1867).

Moreover as a zoophytologist he had the credit of

obtaining the first true stony corals from great depths.

Numerous corals were dredged up under his superintend-

ence in 1 868 and 1S69 from oft" the sea floor of the so-

called Straits of Florida in the course of the Gulf Stream,

and they were carefully described by him in Nos. 6 and 7

of the last-mentioned work. Now the results of the Deep-
sea Dredging so far as the Corals are concerned, appear
in the handsome essay in quarto before us ; the specific

descriptions have been revised, new forms are described,

and the illustrations in lithography testify to the excel-

lence of American printing from stone. The interesting

coral fauna in the deep sea of Florida has already to a
certain extent been compared with that of the cold and
warm area of the North Atlantic, in the Proceedings of

the Royal Society, March 24, 1870 ; and the new species

described by M. de Pourtales, together with the remarks
upon the classification of the corals, will probably enhance
the importance of the labours of those English naturalists

who have undertaken the description of the results of

our abyssal dredgings. The great horizontal range of

some of the deep-sea corals is as remarkable as the ver-

tical range of others ; and M. de Pourtales, although

strongly impressed with the importance of some struc-

tural characters in the distinction of specific differences

which are not thought so valuable and important in

England, leans to the belief in these ranges. The Ameri-
can deep-sea coral fauna is not so rich in species, and
apparently in individuals, as that of the North Atlantic

and Lusitanian Coasts, but there is one form which is

found in the globigerina mud off BahiaHonda, Florida,

in 324 fathoms, which will always be of interest to the

naturalist who studies palaeontology. Haplophyllia par-
adoxa Pourtales, possesses all the essential characters of

the Rugosa, and is allied to the simple coral, Calophyl-

luiii profundujii Germar— the Permian Polyca'lta pro-

funda of King, but it has been shown to be also allied to

Cuynia annulata Duncan, a small rugose coral dredged
off the Adventure Bank in the Mediterranean. Both Hap-
loph.yllia and Guynia have a strong central axis or colu-

mella, the existence of which is of generic importance,

and it is therefore necessary to ally these two modern re-

presentatives of the old Rugosa which dominated in the

coral fauna of the Pakeozoic age with the Cyathaxonidae

of the Carboniferous rocks. M. de Pourtales is so gentle

a critic that if one wished to differ from him in print, the

desire would fail. When the Zoological Society print,

which they are about to do, the Essay on the deep-sea

corals dredged from H.M.S. Porcupine, nothing will be
more satisfactory than that an interchange of notes and
specimens should take place, so that in a supplement the

American and English authors may terminate their un-

important little dift'erences in classification. The beauty
and correctness of the illustrations are extreme, and they

do the artist, and especially the printer, great credit. It
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is to be hoped that some English lithographic printer will

see the American triumph in this particular, and will

forthwith mend his ways. P- M. D.

LETTERS TO THE EDITOR

r The Editor does not hold himself responsiblefor opinions expressed

by his eorrespondents. No notice is taken of anonymous

communications. ]

Alternation of Generations in Fungi

In Mr. Cooke's article on this subject, it is stated that I have

shown that there are at least four consecutive forms of reproduc-

tive cells in the bunt (
Tilldia caries). I imagine that by a slip

of the pen he must have substituted this for hop mildew ; but,

be this as it may, what I really did say at a time (1847) when the

formation of secondary fruit was not ascertained in Ustilago,

Puccinia, and allied parasites, was as follows, after describing

the curious anastomosini; threads which are produced on the ger-

minating processes of the bunt spores :
—"I was at first inclined

to think that it had something to do with the reproduction of the

hunt, and it is quite possible that in plants, as well as in the

lower animals, there may be an alternation of generations. This

is however, merely du'own out as a hint which may be followed

out by those who have fewer avocations than myself Many
anomalous appearances, amongst Alga; especially, seem to indi-

cate something of the kind." * This growth can only be regarded

as an intermediate state, which is probably necessary for the pro-

pagation of the parasite, and the same must be said of other cases

in which the anomalous form docs not produce organisms similar

to itself In such cases as the hop and vine mildew, the Oidium

forms may be propa-jated almost indefinitely with only an occa-

sional production of another form, and this, perhaps, may safely

be r<r''arded as an alternation of generations, while mere conidia-

bearing forms can scarcely be so regarded. In such cases as

that of the Uredos, which accompany or precede Puccinia, though

both are fertile, we can scarcely recognise such an alternation
;

but if it is once established that a Puccinia produces an yEcidium,

or an ^'Ecioium a Puccinia, we should have a clear case. The

usual argument about wheat being subject to mildew where there

are no berberry plants, or Rcestelia wfiere there are no saviups,

does not seem to me to be good. It appears quite clear that

wheat mildew may be produced, either from the germination of

U. rubi'TQ vera, or from its own secondary spores, and that

almost tndefinitely, where there is no berberry ; but this does

not show that the spores of Puccinia, when sown on the berberry

leaf, may not produce the /Ecidium, or the spores of the /Ecidium

the mildew. I quite agree with Mr. Cooke, that the observations

of Oersted and De Bary are not absolutely conclusive, though I

may be inclined to give them more weight than he does. The
observations should certainly be repeated ; but, if the results

should be the same, I should certainly feel inclined to accede to

their views, indisposed as I always am either to jump hastily to

conclusions myself, or to accede at once to the crude observa-

tions of others. M. J. Berkeley

Whether Mr. Cooke has sufficiently appreciated the labours of

De Bary and Oersted, in his article published in your columns of

last week under the above title, I leave for others to determine.

1 wish now merely to call attention to one sentence in his article,

as follows :
—" It is manifest that no amount of care in cultiva-

tion, under bell glasses or other exclusion from foreign influences,

is sufficient against a contingency -uihich dates back to the seed of

the niirseplant." Does Mr. Cooke mean that the spores of the

fun"i themselves deposited in the seed of the nurse-plant are

carried up, so to speak, in the process of growth, mto tlie leaves,

where they germinate ; or that the liability to produce parasitic

fun^i is communicated from the seed to the mature plant by some

process which combines the Pangenesis of Darwin with the spon-

taneous generation of Bastian ? I see no other explanation of

the sentence than one or other of these alternatives.

Mycelium

Leibnitz and the Calculus

Prof. Tait need not wonder if an attack that i^ "totally

unexpected " should seem "appallingly sudden." In the absence

of a statute of limitations restricting to two years and a half

* " Journal of Horticultural Society of London," vol. ii. p. 111.

the right to take up a gage, there can be no reason why an attack

should not be made, save its personal bearings ; and the circum-

stances of the challenge might be cited in bar of any exception

taken on that ground. I thank the Professor for his explanations.

I could not have guessed that under cover of his challenge to

produce a metaphysician who was also a mathematician, lurked

the assumptions, that every mathematician was a inetaphysician,

and that every metaphysician was either a mathematician or (in

the old sense) a physician. Well, he has a perfect right, for his

own private convenience or pleasure, to identify two names which
he had from the th-st asserted to be eternally distinct. Accepting

his classification, then, for the sake of argument—certainly not

for fruitless controversy—to wit, that everyone is either a mathe-

matician or a non-mathematician, and that every true metaphy-

sician must be either mathematician or physician (Faraday did

not hate the term "physicist " worse thin I do) we are confronted

with some surprising results. Leibnitz, the author of the Mona-
dologie and the Theodicee, works that are known to contain the

germs of the Kritik der reinen Vernuiift, was a spurious meta-

physician. Why, in the name of common sense? "Because,"
says Prof Tait, " he was a non-mathematician ; there is no
medium, you know ; he must have been either a non-mathema-
tician or a mathematician, and a mathematician he was not."

What! Leibnitz not a mathematician ? " Not a bit of it," says

Prof Tait ;
" for he was, I fear, simply a thief as regards

mathematics, and in physics he did not allow the truth of New-
ton's discoveries." I do not object to the Professor colling a

spade a spade ; but I assure him that this charge is made just

twenty years too late. It is exactly that time since tlie last

vestige of presumption against the fair fame of the great German
was obliterated. If Prof Tait does not understand me, or,

understanding me, disputes the unqualified truth of my statement,

I promise to be more explicit in a future letter. But I incline

to think the question is not susceptible of proof until the

Council of the Royal Society, who so grossly disgraced them-

selves in 1712, shall do the simple act of justice and reparation

required of them, viz., publish the letters and papers relating

to this controversy, which since that date have slumbered in the

secret archives. I advise Prof. Tait to utilise the meantime by
reconsidering some of his utterances on the Principia, lib.

ii. lem. 2.

It appears, too, that Descartes, notwithstanding his physics,

which are very sad, was a mathematician, and therefore a true

metaphysician, and this, I suppose, despite the spurious meta-
physics of his Discours and his Meditations. By the way, when
Prof Tait parenthetically and admiratively corrects me for calling

him Cartes, he surely overlooked the fact th.-it Cartes is his English
name, the name by which he was known to the readers of Dr.
Samuel Clarke, &c., and is therefore preferable to the dog-latin

alternative.

Such, then are some of the surprising results of adopting Pro
Tait's classification of mathematicians and metaphysicians. But
he objects to my classification of the former, that the greatest

mathematicians of our own day—among which Prof Tait will

allow me to count himself—would fall into my second class,

since they are not inventors of a calculus, and ^et they are not
mere experts. Among ihe names he adduces are Cayley and
.Sylvester, the co-inveniors of a new calculus, viz., that which
has been so fertile in its application to Linear Transformations ; I

mean, of course, the Higher Algebra. Accordingly, both would,
of course, fall into my first class ; and I will adcl, that I should
assuredly think that " something is rotten in the state of Den-
mark" if I found the true mathematical ?roi))T)fs had ever con-
tented himself with the improvement and application of other
men's pro luctions. C. M. Ingleby

Highgate, Dec. 4

The Science and Art Department

I HAVE been expecting, but in vain, to see Mr. Uhlgren's
reply to the request made to him a few weeks since, to produce
the Department's letter of which he spoke, and in which it was
stated that therumouied reduction of the number of certificates

awarded had actually taken place through the examination papers
having beeti retu ned for revision. I quite agree with your
correspondent who challenged its production, that such a docu-
ment (.)ught to be made widely kijovvn if it exists ; whereas if

Mr. Uhlgren's statement is f uurled on any misapprehension,
it ought to be corrected without delay.

If such a statement were unlounded, such complaints as those
Mr. U. made are, I think, more likely to damage the cause of
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science teachers, who have already enough grievances to urge
against the Department on the score of its administration, than
to obtain any amelioration of their status.

I do not think many science teachers will endorse more than
one other of Mr. Uhlgren's complaints ; so that it is of the
greatest importance that that one which affects them all should
be proved in the fullest and most circumstantial manner.

Plymouth, Dec. 9 A Local Committee-Man

Lunar Calendars

I WISH to call attention to the variations observable between
the true period of new moon and the commencement of lunar
months, as set forth in the following table :

—

Period of New
Moons Jewish Cilenda

A.M. 5632.3

Mahomedan Calenda

Jan. 10 2 58 P.M. Shebat commences 11 Jan. 12 Dulkaadah
Feb. 9 1.52 A.M. ist Ajar ,, lo Feb. ii Dulhagee
Mar. 9 0.53 P.M. 2nd „ „ ii Mar. 11 Mulharram
April 8 0.32 A.M. Nisan „ 9 April 10 Saphar
May 7 1.19 P.M. lyar „ 9 May 9 Rabia (i.)

June 6 323 A.M. Sivan „ 7 June 8 „ (ii.)

July 5 6.25 P.M. Tammuz „ 7 July 7 Gomada(i.)
Aug. 4 9.46 A.M. Ab „ 5 Aug. 6 „ (ii.)

Sep. 3 0.54 A.M. Ellul „ 4 Sept. 4 Rajah
Oct. 2 3.31 P.M. Tisliri „ 3 Oct. 4 Shaban
Nov. I 5.28 A.M. Heshvan ,, 2 Nov. 2 Ramad.4n
„ 30 6.55 PM. Kislev ,, I Dec. 2 Shawal

Dec. 30 6.36 A.M. Tebeth „ 31 „ 31 Dull;aadah

As many eminent and practical astronomers write to Nature,
I shall be much obliged if some one will add a fourth column to
the above, fully explaining these ditferences. My object is to as-

certain if a calendar, founded on lunations, is at all susceptible
of tonversal use, so as to be correct to time in all places. The
true new moon is invisible, the visible new moon is not the true
new moon ; is there a medial average ?

November 23 Myops

Nev7 Zealand Forest Trees

Let me recommend those of your readers who take an interest

in this subject, to trust for correct information thereanent to the
works whose names are appended, and not to the statements of
recent correpondents of Nature, who commit errors so great
as to refer Manuka to the genus or family ZJ/cywa .'

(i) Dr. Hooker's " Handbook of the New Zealand Flora,"
which contains at the end of vol. ii. an " Alphabetical
List of Native and Vernacular Names " of New Zealand
plants, including trees.

(2) A similar Catalogue of Native and Vernacular Names,
publislred, subsequently to Dr. Hooker's list, by Dr. Hec-
tor, Director of the Geological Survey of New Zealand.

(3)
" Report and Award of the Jurors" of the New Zealand
Exhibition of 1865 ; which contains at page 474 an admir-
able table—showing the strength and other qualities of
New Zealand woods, in connection with the names of the
trees yielding the said timbers—carefully drawn up by the
late Provincial Marine Engineer of Otago, J. M. Balfour,

C.E. ; and

(4) The 3 vols, already published of the " Transactions and
Proceedings of the New Zealand Institute."

W. Lauder Lindsay

Solar Halo

.Seeing in your last number an account of a Solar Halo, it has
occuiTed to me that the following description of a similar phe-
nomenon, which I saw in Norway this autumn, may not be un-
interesting to some of your readers.

The sun, at 4 o'clock p.m., was just setting behind a range of
mountains in the Romsdalen, when a bright halo of light ap-
peared round it, forming a clearly-defined circle, and at the crown
of tlie circle there appeared two horns, as of the beginning of
another circle inverted, the junction of the two circles being very
luminous ; the limbs of the inverted circle—if I may so call it

—

were rather straight than curved, and were not very long. A

second and outer circle, just twice the diameter of the inner one
shortly appeared, and this circle had all the colours.of a rainbow-
most distinctly visible. These two bows were strongly defined
for an hour at least, and during that time constant waves of lin-lit

sliot up and across the sky, not always from tlie centre, where
the sun was, but often from some point within the inner circle to
the south of its centre. At other times rays of light would shoot
out at a tangent from the outer bow, sometimes on one side and
sometimes on the other. Again, some would shoot from one
circle to the other, forming a .series of bars parallel Vkiih the
horizon, and at last the rays seemed to concentrate, and, radiating
from the centre of the inner circle, shot right through both circles
across the sky over our heads, forming a series of gigantic ribs
which extended from west to east.

The day (it was September 23) had been perfect, with a bright
sun, a cold, frosty atmosphere, and a blue, cloudless sky. Snow
had fallen heavily about three days before, and was still lyino-
everywhere ; but on the day we saw this grand display not a
cloud had been visible from morning till evening. Afier all was
over, the clouds crept up, and we saw several brilliant shoots of
the Northern Lights. W, W. Harris
Manningham, Bradford, Dec. 6

Proof of Napier's Rules

Such a structure m cardboard as that described by Prof. A. S.
Herschcl in Nature, No. io6, may be found veiy useful in
facilitating the study of the proof of "Napier's Rules," but the
ingenious learner might object that the demonstration was con-
fined to one particular species of triangle—the isosceles rii^ht-
angled with a perimeter equal to a quadrant ; for Mr. Herscltel's
angles a and b are plainly equal, and together with c make up a
right an ^le. The corresponding construction for any cjse would
be as follow :—Ta'ice a circular piece of cardboard with centre D
(referring to Mr. Herschel's diagram), and on the circumference
in the same direction, take any two arcs Bi, 12. Let a perpen-
dicular from B or Di meet it in D, and a second from C or D2
meet it in A, and be produced to reach the circumference in B'.
Finally, a semicircle on A B' as diameter and another with centre
A and radius A C will detennine by their intersection the point C.
To a construction thus generalised all that Prof. Herschel adds
would apply.

As a question of " Queen's English," it seems hard to connect
the last clause in the first paragraph of Prof. Herschel's letter with
what precedes. "Them " can only refer grammatically to "diffi-
culties ;

" but surely Mr. Cooley did not propose to himself ' to
render them as easily accessible as possible to the inquiring
student in mathematics."

J.
T. \^

The Cause of Specific Variation

I have only just read Mr. Mivart's " Genesis of Species," and
was glad to find that his ideas, so ably expressed, are nearly, if
not quite, identical with my own, which I laid before the Vic-
toria Institute in a paper " On Certain Analogies between the
Method of Deity in Nature and Revelation,'"" iVIay 10, 1869.
On p. 259 of his " Genesis of Species " he has the following
remarks :—" But are there any grounds for thinking that, in the
Genesis of Species, an interna! force or tendency intervenes, co-
operating with and controlling the action of external conditions ?"

This question appears to me to exactly correspond with the sen-
timents of the following passage from the "Journal of the
Transactions of the Victoria Institute," vol. iv., p. 265.:—

" Rather than venture on any attempt to explain the Divine
methods by ordinary terms, I would prefer adopting some general
expressions to convey an imagined idea of the causes of existing
things, and as less liable to the charge of anihropomorphism.

" I purpose, therefore, adopting the general word force, and
rec-ignising all issues in nature as the effect produced upon maUer
by the resultant of component forces. These forces are separable
into physical, chemical, biological, &c. ; and, in addition to all
those which the chemist and the physicist can eliminate and claim
as the objects of their special studie-s, there still remains a residuum
of forces in those organisms endowed with lif--, and which produce
those results which we say are designed, and which it is customary
to regard as witnessing to a Divine Intelligence.

"In recognising these latter forces, I would call them evolutive,
but as being so far like others that their resultant with them
produces relative effects only according as in their continual
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attempt at equilibration they are more or less counteracted or as-

sisted by otlier natural forces.

"As an illustration I would recognise every special issue of evo-

lution, as, for example, some well-marked variety of animal (say

pigeon) or plant (say rose) as the effect of the combination of the

usually so-called natural forces in conjunction with the evolutive,

as a temporary stable form, so long as environing conditions to

which it was subjected remain the same. Hence appears the

permanency of some species and races. Subject them, however,

to altered conditions, and thus bring an unaccustomed set offerees

to bear upon them, e.g., by domestication or cultivation; the

forrrs once so stable soon ' break,' the equilibrium is overthrown,

and variations once more ensue

"After all, therefore, what I have here called evolutive forces in

the organic world may prove to be only particular phases of those

which conspire to constitute animal and vegetable life. And just

as in the vital force itself it is usual to recognise two such phases,

viz., the vegetative and reproductive, so the power of develop-

ment or continual advance or alteration from an assumed type

may ultimately appear as particular forms of life-force

itsuing in those results which we are accustomed to look upon as

designed." George Hknslow

ON DEEP-SEA THERMOMETERS*

THE objects of this paper and of the experiments and
observations recorded therein, are :

—

1. The ascertainment of the effect of pressure on ther-

mometers used for deep- sea purposes.

2. To obtain a scale whereby observations made by
the thermometers now in use could be corrected for

pressure.

3. To obtain a scale whereby observations made pre-

viously by other thermometers can be utilised.

In the early part of the year 1868 the attention of the

Hydrographer of the Navy was directed to the unsatis-

factory nature of the deep-sea Six's thennometers then
in use.

The objections made to these thermometers were :

—

1. Their fragility, the slightest jar or blow often break-

ing them.
2. The necessity of their being always kept in a vertical

position.

3. The uncertainty of the register, the indices being
generally capable of being shaken down.

4. Their large size, in connection with friction in passing
through the water.

5. The substance they were mounted on, being generally

wood, became so swollen by pressure of the water as

often to render them incapable of being withdrawn from
the case.

It was also considered that in all thermometric obser-

vations at great depths we had been " working in the

dark," in that we had no idea of the effect pressure had
on the instrument, and consequently on the recorded
results ; and it was reasonable to suppose that as the
action of a thermometer was affected in vacuo, an opposite
effect would be had by placing them under pressure, the

more especially as in the one case the pressure of only one
atmosphere, or 151b. to the square inch, was removed,
while in the other the atmospheres would have to be
reckoned by hundreds and the pressure by tons. On this

point we were not without actual observation ; for Mr.
Glaisher, during the year 1844, in some experiments made
on the temperature of the Thames near Greenwich with
delicately constructed instruments, found that the indica-

tions of temperature were affected by pressure on the bulb
of the thermometers, and that at a depth of only 25 feet,

or about three-fourths of an atmosphere, the readings were
increased by z' ; but no definite conclusion could be
arrived at from these observations in respect to our deep-
sea thermometers, beyond the fact that they were liable to

be so affected.

* Abridged from a paper read before the Meteorological Society, April

19, 1871, by Capt. J. E. Davis, R.N.

It was therefore suggested to the Hydrographer

—

1. That the author might be placed in personal com-
munication with different makers in respect to the best

construction for the purpose required ; and
2. That a series of experiments should be made by

placing some thermometers in a hydraulic press in con-

junction with one in an hermetically sealed iron bottle (as

a standard) and subjecting them to pressure, that they

should be kept under pressure sufficient time to allow the

thermometer within the bottle to take up the temperature
without, and then the whole compared Avith the standard.

The first suggestion was immediately acceded to ; and
those makers from whom the Meteorological Department
obtained instruments were applied to, and a list of deside-

rata submitted to each. Three makers responded, and six

instruments were ordered from each.

These instruments were sent in (hereafter called the

Hydrographic Office pattern), and Mr. Balfour Stewart, of

the Observatory at Kew, was consulted as to the modus
operandi of testing by pressure, and he approved of that

already suggested.

A difficulty arose in respect to a hydraulic press —the
use of some in London could not be obtained, and others

were not adapted to the purpose, so that the testing was
deferred, and some of the instruments were sent to

H.M.S. Gannct, then deep-sea sounding on the edge of the

Gulf-Stream, and afterwards some to H.M.S. Lightning
for her dredging cruise.

On the return of these vessels the conflicting nature of

the temperatures obtained from those supposed to exist

(as derived from observations in other localities) rendered

the necessity of ascertaining the nature and amount of

error due to pressure the more imperative.

At this juncture Mr. Casella undertook to have a testing

apparatus constructed at his own expense, capable of pro-

ducing a pressure of three tons to the square inch.

At a meeting of the Committee of the Royal Society,

held in the Hydrographer's Room in April, i86g, and at

which the plan of operation for testing the thermometers
was discussed, that by means of an iron bottle approved.
The late Dr. Miller, V.P.R.S., proposed encasing the full

bulb in an outer covering of glass containing air, in order

to permit the lighter fluid (air) to be compressed without
affecting the bulb within, and one such was directed to be
made ; but instead of the outer casing being filled with
air it was nearly filled with alcohol, which being heated to

reduce the quantity of air, the bulb was then hermetically

sealed. Mr. Casella was also directed to make others

that would facilitate the observations.

At the time these experiments were proposed, it was not
known that a thermometer had been constructed, at the

suggestion of Mr. Glaisher, by the late Admiral Fitzroy's

directions, with the view of removing the difficulty of

pressure ; this was done by encasing the long bulb at the

back of the instrument in glass, and nearly filling the

space between the case and the bulb with mercury;* and
one on this principle was then in the Instrument-room of

the Meteorological Office ; but although some had been
used for deep-sea purposes, the further issue of them had
been stopped on account of their fragility, and thus the

means for obtaining accurate observations were virtually

the same as before.

It was decided to test them at pressures equal to the
following depths in the ocean, viz., 250, 500, 750, 1,000,

1,250, 1,500, 1,750, 2,000, 2,250, and 2,500 fathoms, the
rule to be applied being 33 feet = one atmosphere = 15 lb.

on the square inch. From this a table was constructed
for use.

On the 4th of May the following thermometers were
taken to Hatton Garden, viz. :—

•

Nos. 56 and 57 Casella . Hydrographic Office pattern.
66 and 67 Elliott . . „ „ „
72 and 73 Pastorelli. „ „ „

* See Meteciological Papers, No. I., 1S63.
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No. I .... Casella . Specially made with an extra-

thick cylinder bulb to defy

compression.

3 . . . . „ . Spherical bulb ; extra-thick

glass. This thermometer
was made, at the special rc-

questofoncof IVtr. Casella's

workmen, in order to resist

effect by pressure.

4 . . . . „ . Short cylinder bulb : extra-

thick glass.

6 . . . . „ .A glass cup fitting over bulb,

designed by Mr. Siemens.

All the above were Six's thermometers with the bulbs

unprotected.

No. 2 . . . . Casella . Glass-encased bulb, as pro-

posed by Dr. Miller, but

with the case nearly filled

with spirit.

5 . . . . „ . Long cylinder bulb at the

back, encased in glass, and
nearly filled with spirit.

These instruments were first compared in air and then

immersed in a tub of water. No. 57 being placed in an
iron bottle. Set the indices and placed the thermometers
in the cylinder of the press, and pumped on a pressure

equal to 250 fathoms, and kept it on two hours.

It is useless to record the result of this first experi-

ment ; or it may rather be stated that the results were
;///, except ascertaining the weak points of the process

adopted.
The Miller-pattern thermometer subsequently proved

so near perfection it was decided to use that as a standard
for the Hydrographic Office pattern.*

It was found necessary to reduce the number of ther-

mometers, and also of the readings, to a minimum.
With the view of testing the efficiency of Dr. Miller's

pattern (No. 2) it was placed in the cylinder with No. 57,
and subjected to a pressure of 4,032 lbs. (about 1,480

fathoms) for a quarter of an hour, with the following

result.

Experiment No. i (pressure = 1,480 fathoms).

Dr. Miller reading.

Ther-
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The thermometers were under pressure for an average
time of 37 minutes in each experiment.

May 6.—The following experiment was made with the

Hydrographic Office pattern (not used yesterday) for

comparison. Mr. Casella reading.

Pressure^ 2,000 fathoms = 5,452 lbs. Under pressure

seventeen minutes.

Thermometer.
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a —Kncnsed hiilh

'b.b--Ebonilc prolciioi

rcinnvcd
c-India rubber .to

prevent Jar
(I -Copper case.

DEEP-SEA THERMOMETER USED BY THE HVI

It will be observed that the water pumped into the
cylinder was a little warmer than that in the cylinder ; but
as the valve through which it passed into the cylinder is

near the top, while the bulbs of the thermometers were at

the bottom, the small difference it could have made in the
upper water could not have affected them.

By Mr. Casella (previously observed).
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lead weight attached to the line before it ; and with re-

peated trials at full speed not the slightest difference cnuld

be detected.

The error of the Miller-pattern thermometer as deduced

from the observations (some rejected in forming the mean),

abridged : -

Error per 250 fathoms as shown by hy- „

draulic press o-i6i mean
Deduct for calorific effect .... '018

True error for 250 fathoms .... o'i43

True error for 2,500 fathoms . . . i'43

Mean Errors of Hvdiographic Office pattern Thermo-
meters, by testing-apparatus, corrected for calorific

effect :

—

Fathoms.
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fortnight for England, and the same amount of time for

France. The Commission proceeded in October 1S68

to France to commence their fortnight's tour, and in June
1870 presented their report, which has now been laid be-

fore Parliament. The Report occupies about fifty pages
;

and 150 more are very usefully taken up with a series of

appendices. Ten plates are also included in the volume.
The Report commences with a list of the places visited

by the Commission, from which we notice the omission

of Dul'in Bay, although Howth and Malahide had each
at one time a respectable name for oysters. It then pro-

ceeds to give the natural history of the oyster, which we
pass over without further comment than that it is a pity

the Commissioners did not consult some person tolerably

skilled in malacology ere they printed it—to criticise it

would be but to break a butterfly on a wheel. The
various branches of oyster fisheries are well described,

and an interesting epitome is given of Coste's labours.

It would appear that the great bulk of the oysters bred at

Arcachon are sent to Marennes and Tremblade, where
the green tint, so much esteemed in France, is imparted
to the beard of the oyster. Such a prejudice exists in

England against this green tint, that the Essex oysters are

largely exported to France. It should be recollected that

oysters impregnated with copper have always a greenish
tinge of body, while those with green beards do not owe
their colour to copper but to their peculiar feeding. The
reporters suggest that the Diatomacea; are probably the
cause, and give figures of some Diatoms, to which we
would call the attention of Dr. Donkin, who is writing a
monograph of this group ; to say the least, they are very
comical.

The diminution in oyster production which has taken
place in England, though very considerable, is not so

great as in France. The Hayling Island enclosure is

described, and plans of the beds given. The various
methods of oyster culture are described, and appropriate
places for their cultivation are pointed out. In reference

to this portion of the subject, we may refer to the
elaborate report on the temperature of the surface of the
sea on the coasts of Great Britain, Ireland, and France,
by Prof. Hennessy, in which he deduces that :

" I. The temperature of the sea on the coast of Ireland
varies within narrower limits than on the coast of Great
Britain, or, in other words, it is more equable throughout
the year and also during the summer season, when oyster
breeding takes place.

" 2. The temperature of the sea at noon on the Irish

coast, especially on the south and west coasts during the

months of June and July, is, upon the whole, higher than
on the coast of Great Britian, and less than on the west
coast of France.

" 3. This temperature seems to be sufficient for the re-

quirements of oyster breeding, and therefore, a fortiori,

the temperature about two in the afternoon under the con-
ditions above referred to.

"4. The highest temperature of the seas surrounding
Ireland, and probably also of those suiTounding Great
Britain, is during the month of August, and the least

during the month of February.
" 5. Any advantages as to temperature possessed by the

seas which wash the Irish coast are unquestionably due
to the thermal influence of currents connected with the
Gulf Stream."

Prof. Sullivan also appends an important Report on the
Composition of the Soils of Oyster Grounds, and on the
qualities which exert most influence on oyster cultivation,

and comes to the conclusions :

—

" I. That the influence of the soil upon the breeding
and growth of oysters is complicated by : tem-
perature, especially during the spawning season

;

sudden alternations of heat and cold, due to cur-

rents ; alternation of depth of water, especially as

regards whether the maximum of sun-heat and

light concords with low water during the spawning
season ; velocity of tide, angle of inclination of
shore, &c.

" 2. That the soil of oyster grounds may be made up of

materials of any of the great classes of rocks,

arenaceous, argillaceous, or calcareous, provided
they contain

—

" 3. More or less of a fine flocculent highly hydrated
silt, rich in organic matter, which indicates that

Diatomaceffi, Rhizopoda, Infusoria, and other
miru'e creatvrps rhrurd.

"4. That the chaiactci and abundance of such small
organisms in a locality seems to be the true test of
a successful oyster ground.

'
5. And lastly, that although oysters do undoubtedly

assimilate copper from water where mine-water
containing traces of that metal flows into the sea in

the neighbourhood of the oyster beds, the copper
is chiefly, if not exclusively, confined to the body
of the oyster, and does not appear to reach the

mantle or beard. That the so-called green oysters

of Essex, Marennes, and other places, on the other

hand, are green-bearded and contain no copper,

nor can the most minute trace of copper be detected
in the soil of the oyster grounds where such green-

bearded oysters are produced.''

The Report concludes with the following recommenda-
tions :

—

" I. That all regidations with regard to the close time
around the Irish coast should be strictly maintained.

" 2. That the inspectors of Irish fisheries should have
power, whenever they determine to reserve a bank or any
portion thereof from public dredging for the purpose of

recover)', to make such arrangetnents as may seem desir-

able for keeping the restricted part free from weeds and
vermin.

"
3, That there should be procurable at each coastguard

station, at a small cost, general information as to oyster

culture, and simple instructions as to the best modes of

proceeding.
" 4. That the inspectors be empowered to adopt such

other means as they may deem necessary to afford infor-

mation and instruction to those requiring it with respect

to oyster culture.
" 5. That having unsizable oysters in possession in places

where it is prohibited by any bye-law to take oysters from
any public beds under a certain size, shall be pnmd facie
evidence that such oysters were taken in places so pro-
hibited ; such regulations not to apply to private oystei

grounds.
" 6. That facilities be afforded to the coast population

to acquire the use of small portions of foreshore, or

sea bottom, for oyster cultivation, and to obtain loans on
satisfactory security for the preparation of same, and for

the purchase of oysters, collectors, &c.
" 7. That landed proprietors desirous of cultivating

oysters on the shores adjoining their lands, be empowered
to avail themselves of the provisions of the Irish Land
Improvement Acts, for the purpose of oyster cultivation."

We would commend the perusal of this Report to those
interested in this subject ; of its importance there can be
little doubt ; and while we agree with the commissioners
that no very extraordinary profits are to be made out of

oyster culture, and that hence it is not a subject for exten-

sive commercial speculation, yet we know of none more
deserving of the attention of those interested in the general

welfare of this country. E. P. W,

ARTIFICIAL MILK

AMONG the many sorrowful records of the Siege of

Paris, one of the most enduring, and not the least

touching in its melancholy eloquence, is afforded by the
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Comptes Renins of the Academy of Science. The con-

struction, the filling, the guiding, and general management
of balloons, occupied so much of the attention of the

Academy, that, if all other records of the Siege were lost,

its date and effective duration might be pretty accurately

determined by the sudden appearance, the continuance,

and sudden cessation of these abundant papers on
aerostation.

There is another series of papers of equal, if not

greater significnnce, viz., those on the utilisation of strange

materials for food, the economising of waste nutritive

materials, and their substitutive uses.

The investigations on these subjects have led to more
practical results than the papers on aerostation. This has
been especiallv the case with the researches that are

described in the papers of M. Boillott. M. Dabrunfant,
and M. Charles Fua, on " Alimentary Fats."

" Alimentary fats " is a wide expression, including some
rather unsavoury hydro-carbons and very curious refuse

materials. The main object of these investigations was
to determine how such substances may be " usefully

employed in alimentation," or, in plain unsophisticated

English, how to make butter from candle-ends, dirty

dripping, colza oil, fish oils, the refuse of slaughter houses,

the restored grease of the wool-dresser, &c. The general

result has proved that the "frying process"—which was
not altogether unknown to certain enterprising English-

men before the investment of Paris—is triumphant over

all its rivals ; that by simply raising the fat to 140° or

150° Centigrade, and in the mean time cautiously sprink-

ling with water, the cellular tissue, the volatile oils, the

rancidity, offensive odours, and all other non-sentimental

impediments to " alimentation," are removeable.

This frying process has already effected something like

a revolution in the industry of soap-boilers, some of whom
have changed their trade to that of butter-fryers. We
may thus explain the remarkable fact that, although the

excessively dry summer of 1870 reduced the daily produce

of England to about half the average, and had nearly the

same effect on our other sources of cow-butter supply, there

was no material reduction in the supply or consumption of

fresh butter for the London and Provincial markets during

the following winter, the only notable disturbance which
occurred being in the demand for kitchen-stuff and empty
Dutch butter-tubs.

M. Dubrunfant is not content with superseding the cow
in the mater of butter, but has subsequently made similar

attempts upon milk. He proceeds in a strictly scientific

manner, commencing with the following summary- of the

results of Boussingault's analysis of cow's milk :

—

Nitrogenous material (caseine and albumen) 0'0337

Fatty material (butter) .... 0-0376

Sugar (of milk) 0-0567

Salts 0-0020

Water 0-S700

Quoting the observations of Payen and others which show
that milk is alkaline, and owes its alkalinity to soda, he
proceeds to refute the theory of churning which has been
generally adopted by microscopists, viz , that the fat

globules in milk are invested with a delicate membrane
which is ruptured in the churn, and thereby pennits the

agglomeration of the fatty material into butter.

M. Dubrunfant contends that milk is simply an emul-

sion of neutral fatty matter in a slightly alkaline liquid,

such as can be artificially imitated ; and that the process

of churning consists in hastening the lactic fermentation,

thereby acidifying the serum of the milk, and at the same
time agglomerating the fatty matter which the acidity sets

free from its einulsion. He further controverts the cellular

theory by showing that the fat globules of milk do not

display any double refraction, as do all organised mem-
branous tissues.

Having thus examined the theoretical constitution of

milk, he proceeds to the practical method of imitating it.

and gives the following directions : Add to half a litre of

water forty or fifty grammes of saccharine material (cane
sugar, glucose, or sugar of milk), twenty or thirty grammes
of dry albumen (made from white of egg), and one or two
grammes of subcarbonate of soda. These are to be
agitated with fifty or sixty grammes of olive oil or other

comestible fatty matter until they form an emulsion. This
may be done either with warm or cold water, but the
temperature of 50' to 6o' C. is re commended. The result

is a pasty liquid, which, by further admi.Kture with its own
bulk of water, assumes the consistency and general

appearance of milk.

Luxuriously-minded people who prefer rich cream to

ordinary milk can obtain it by doubling the quantity of

fatty matter, and substituting two or three grammes of

gelatine for the dry albumen. The researches of Dumas
and Fremy having reinstated gelatine among the nitro-

genous alimentary materials, M. Dubrunfant prefers gela-

tine to albumen ; it is cheaper, more easily obtained, and
the slight viscosity which it gives to the hquid materially

assists the formation and maintenance of the ernulsion.

He especially recommends this in the manufacture of
" siege-milk," on account of the obviously numerous
articles from which gelatine may be obtained.

The uses of artificial milk need not be limited to sup-

plying the wants of the residents of besieged cities. As
an ordinary clement of the human breakfast table, it is not

likely to supersede the product of the cow, but calves are

suggested as being superior to vulgar human prejudices.

In the ordinary course of rearing, these animals demand
a large proportion of the milk of their mothers, and are

commonly ill-fed or prematurely sacrificed on that account.

By feeding them luxuriously on artificial milk (which may
be still further cheapened by using colza oil, which has
been rendered tasteless and alimentary by the fr>'ing pro-

cess above described), the milk, butter, and cheese of the

cow may be considerably economised, and the supply of

veal improved both in quantity and quality, by keeping

the calves a much longer time before they are killed.

I might make further suggestions in the direction of
" dairy-fed pork," &c., but this is unnecessary, the com-
mercial instinct is sufficiently strong to avail itself of all

such cheapening applications of science. Those who are

professionally engaged in detecting the adulterations of

food will do well to study the physical peculiarities by
which M. Dubrunfant's milk may be distinguished from
that of the cow, both in the ordinary and condensed form.

By substituting vegetable albumen for the white of egg or

gelatine, the vegetarian may prepare for himself a milk
that will satisfy his uttermost aspirations.

W. Mattieu Williams

NOTES
The following telegi-ams have been received from the Eclipse

Expedition since our last :

—

"Manglore, Wednesday, Dec. 6.

—

We have landed here from the flagship ; all well. The Govern-

ment arrangements are admirable. The weather is promising.

Tlie parties are posted as arranged." From N. R. Pogson, at

Avenashy, to the Astronomer Royal, Royal Observatory,

Greenwich:—"Weather fine; telescopic and camera photo-

graphs successful ; ditto polarisation
;

good sketches ; many
bright lines in spectrum.—Dec. 12." From Colonel Tennant,

F.R.S., Dodabeta, Ooticamund, to W. Hugghis, F.R.S.,

Dec. 12, 9.15 A.M. :
—"Thin mist. Spectroscope satisfactory.

Reversion of lines entirely confirmed. Six good photographs."

At the meeting of the Geological Society on the 6th inst., the

President announced the bequest to the Society, on the part of

the late Sir R. I. Murchison, of the sum of 1,000/., to be in-

vested in the name of the Society or its trastees, under the title

of the " Murchison Geological Fund," and its proceeds to be

annually devoted by the Council to the encouragement or assis-
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tance of geological investigation. The donation of the proceeds

of the fund was directed by the testator to be accompanied by a

bronze copy of the Murchison Medal.

At the meeting of the Royal Geographiccl Society on Monday
last, Sir Henry Rawllnson stated that the Council intended to

address the Foreign Oihce, with a view of arranging, either

directly from the Foreign Office, or through co-operation between

the Foreign Office and the Society, some means of communicating

with Dr. Livingstone, either by sending messengers into the

interior of Africa, and offering a reward of 100 guineas to any

African who will bring back a letter in Dr. Livingstone's hand-

writing to the sea-coast, or by organising a direct expedition,

headed by some experienced and well-qualified European, who
should himself penetrate to the point where Dr. Livingstone is

supposed to be.

By a decree, dated April 18, 1S66, of the Minister of Public

Instruction in France, a prize of 50,ooofr. (2,000/.) was offered for

the most useful application of the Voltaic Pile, the period for

competition to expire in April 1871. From a report of the

minutes presented by the President of the Republic, it appears

that candidates are few in number, and that in the opinion of the

savants to whom the memoirs were submitted, none is of suffi-

cient merit to have earned the prize. By a decree of the 29th

of November, the competition is now extended for another period

of five years, to terminate on November 29, 1S76.

We learn from the Laiicd that the promoters of the icbeme for

commemorating the life and labours of Jolin Goodsir, late Pro-

fessor of Anitomy in the University of Edinburgh, have got only

700/. instead of 2,000/., and have had to relinquish the idea of a

fellowship, and adopt that of a triennial prize, to be open to all

graduates of the University of not more than three years' stand-

ing, to be given for an essay or treatise containing the results of

original investigations in anatomy, human and comparative,

either normal or pathological, or in experimental physiology.

The Acting Com.mittee of the Association for the better Endow-
ment of the University of Edinburgh have prepared the deed of

endowment for the Syme Memorial. The capital sum amounts

to 2,500/.; whereof 2, coo/, were paid over to the Association

by the Syme Memorial Committee, and 500/. was added by the

Association.

The authorities of the Museum of Comparative Zoology at

H.arvard College have placed in Prof AUman's hands for deter-

mination the whole of the collection of hydroid zoophytes ob-

tained by the United States Coast Survey during its late explora-

tion of the Gulf Stream.

The Coimcil of the University of Edinburgh has decided to

take into consideration on the 21st inst. the appeal against the

decision of the Senate as to rescinding the regulations for the

education of women in medicine.

The Examiners in the Natural Science School at Oxford (W.
Ogle, M.D., Corpus

; J. A. Dale, Balliol ; and R. H. M. Bosan-

quet, St. John's) on Saturday issued the subjoined class list :

—

Class I.—H. A. Black, Christ Church ; W. T. Goolden, Magda-
len ; E. H. Jacob, Corpus ; A. S. L. Macdonald, Merton

; J.

A. Ormerod, Jesus ; A. G. Riicker, Brasenose ; S. H. West,

Christ Church. Class 11.—E. H. Forty, Christ Church; J.

Turner, Exeter
; J. L. Twynam, St. Mary Hall. Class IIL—

Nil. Class W.—iVil.

Mr. W. a. Brailey, who was second in the Natural Sciences

Tripos at Cambridge, has been elected a Fellow of Downing
College in that University.

M. Georges Delaporte, engineer of M. Tessie de Motay's

0.\yhydrogen Light Company, has been nominated a Chevalie

of the Legion of Honour, as an acknowledgment of the services

rendered to the State during the Siege of Paris in the application

of the Electric Light to strategic operations.

The Lord President of the Council has nominated Mr. T. S.

Aldis, formerly scholar of Trinity College, Cambridge (Second
Wrangler in 1866), to be an Inspector of Schools.

The following are now announced as the probable arrange-

ments for the Friday evening meetings at the Royal Im>titution

before Easter 1872 :—January 19, Mr. William R. Grove,
F.R.S., on Continuity; January 26, the Archbishop of West-
niin ster, on the Demon of Socrates ; Febraary 2, Prof Odling,

F.R.S., on the new metal Indium; February 9, Prof Hum-
phry, F.R.S., on Sleep; February 16, Dr. Gladstone, F.R.S.,
on the Crystallisation of Silver and other Metals ; February 23,
Mr. Henry Leslie, on the Social Influence of Music ; March i

Mr. C. W. Siemens, F.R.S., on Measuring Temperatures by
Electricity ; March 8, Mr. R. Liebreich, on the Effect of certain

Faults of Vision on Painting, with especial reference to Turner
and Mulready ; March 15, Mr. John Evans, F.R.S., on the

Alphabet and its Origin; March 22, Prof. Tyndall, F.R.S.

\Ye learn from Les Mondes that the lamentable disagreement

between M. Daubree, the director of the mmeralogical depart-

ment of the Museum of Natural History at Paris, and his

assistant, M. Stanislas Meunier, is now happily terminated, and
that the latter is again permitted to carry on his researches at the

Museum.

The Exhibition of the Photographic Society, held in its rooms
in Conduit Street, closed on Saturday last. While among speci-

mens of portraits the works of Grasshofer of Berlin, Rylander of

Paris, and other Continental artists, challenged comparison with
any of our home productions, there can be no question that in

landscape photography, the exquisite workmanship of Bedford,

Robinson, Cherrill, and some other English photographers,

easily bore off the palm. There were some very fine specimens
of Edwards's heliotype process, as well as of the autotype and
other carbon-printing processes.

We learn from the American Naturalist that the State Micro-

scopical Society of Illinois has issued a prospectus of The Lens
a Quarterly Journal of Microscopy and the Allied Natural
Sciences ; with the Transactions of the State Microscocical

Society of Illinois. It will be an octavo, each number contain-

ing at least forty-eight pages of reading matter. Terms, 2 dols.

per animm in advance. The editor will be Mr. S. A. Briggs,

177, Calumet Avenue, Chicago. Though its appearance has
been delayed by the fire, we learn that it will soon be issued.

At a recent meeting of the Asiatic Society of Bengal Mr. W.
T. Blanford exhibited a collection of chipped quartzite imple-

ments found about forty mUes west of Bhadrachalam, on the

Godavari. The thirty-five specimens exhibited were all found
within a space of about fifty yards square, and at least as many
more were rejected on account of being badly made. The place

where they were found was in dense jungle, the rock soft sand-

stone, and the implements, as was usually the case in Southern
India, had evidently been chipped from pebbles. Several were
formed of white vein quartz, an unusual circumstance. The
forms of these implements wtxs those of the kind most frequently

found in French and English gravels, and they varied from about

3in. to 6in. in length. That the spot where they were found was
a place of manufacture was probable, not only from the occurrence

of ill-formed implements, but also from flakes, evidently chipped

from the quartzite being abundant.

A VERY beautiful and extraordinaiy Aurora Borealis was wit-

nessed at Montreal on November 21. The following account of
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the phenomenon has been sent us by Dr. Smallwood of the

Montreal Observatory :—A few minutes past 5 o'clock yesterday

evening, the eastern horizon showed a banlc of cumulo-stratus

clouds, which reached to an altitude of 9°, behind which was

discernible an auroral light, which increased in intensity as the

darkness became more dense. At 5.30 a diffused light of a

bright crimson colour occupied tlie whole of the eastern and

north-eastern horizons. Rising behind this bank of clouds,

s'reamers were frequently observed, reaching to the constellaticn

Cassiopeia. The light was frequently so dense as to prevent even

the stars 5 and y Urss Majoris being seen through it. While these

appearances were present, a far more brilliant display was

seen in the north-west, triangular in shape, its base hidden by

the Mountain, but which appeared about 10^ in breadth, and

extended upwards, passing part of the constellations Hercules,

Corona Borealis, and Draco, to tlie zeni h. The bright

crimson colour was very intense ; its edges were occasionally

softened by a band of narrow streamers of a palish green colour.

.Stars below the third magnitude were hidden from view, owing

to the great density of this light. Small patches of cumulus

clouds were seen passing across and in front of this display.

The surpassing beauty of these appearances has rarely been

equalled. At 6.15 r.M. the intensity of the brightness was much
diminished, and at 7 only a soft auroral light was visible in the

north and north-east. The declination magnet was very sensibly

deflected from its normal state, showing a great easterly variation.

The weather during the day was comparatively warm (having suc-

ceeded a slight fall of snow), with a rising barometer, which at

6 r.M. stood at 29 '902 inches. Thermometer, 37°. Humidity,

806. Wind west ; velocity three miles per hour.

Prof. Panceri, of Naples, has been studying for some time

past the phosphorescence of marine animals. He has examined

Nodiluca, Beroe, Pyrosotna, Phclas, Chaioptcrus, and lias lately

published a paper on tlie phosphorescence of Pmiia/iila. He
finds in all cases that the phosphorescence is due to matter cast

off by the animal—it is a property of dead separated matter, not

of the living tissues. In all cases (excepting Xoctiltica) he also

finds tliat this matter is secreted by glands, possibly special for

this purpose, but more probably the phospliorescence is a

secondary property of the secretion. Further, the secretion

contains epithelial cells in a state of fatty degeneration, and it is

these fatty cells and the fat which they give rise to which are

phosphorescent. Hence the phosphorescence of marine animals

is brought under the same category as the phosphorescence of

decaying fish and bones. It is due to the formation in decompo-

sition of a phosphoric hydro-carbon, or possibly of pliosphuretted

hydrogen itself. In Pcnuatiila Prof. Panceri has made phos-

phorescence the means of studying a more important physiologi-

cal question—namely, the rate of transmission of an irritation.

For when one extremity of a Peniiattila is irritated, a stream of

phosphorescent light runs along the whole length of the polyp-

colony, indicating thus by its passage the rate of the transmission

of the irritation. This admits of accurate measurement, and

furnishes data for extending Helmholtz's and Donder's inquiries

to animals so widely separated from their " Versuchs-thiere " as

the Cah'nterata. It is also a proof of the thoroughness of Prof.

Panceri's investigation that he has made use of the spectroscope

for studying the light of phosphorescence.

Attention has been called in PIni-pcr's Weekly to the injuries

to the Florida submarine cable supposed to have been caused

either by the bites of the sea-turtles, or from some kinds of fish
;

and we now learn that in China a similar difficulty has been ex-

perienced in consequence of the attacks of a minute crustacean.

This is so small as scarcely to be perceptible to the naked eye,

but can be readily defined under the microscope. Various breaks

have been satisfactorily referred to the agency of these animals.

which had embedded themselves in the gutta percha. It has be-

come necessary, therefore, to envelop the cables in certain

localities with an external supplementary layer of metallic wire,

in order to prevent injury in this manner.

With a commendable promptness, the first volume of the

Annual Report of the United States Commissioner of Patents

for 1S70 has made its appearance, and inaugurates the new order

in regard to this document. Instead of publishing the specifica-

tions of the patents with wood-cut illustrations, the present

volume embodies— first, an alphabetical list of patentees during

the ye.ar ; second an alphabetical list of the patents extended

du;ing the year ; next, an alphabetical list of inventions and of

reissues. It will be remembered that at the present time the

patents are printed in detail, accompanied by photo-lithographic

drawings of working size, 150 copies being published, some of

ihem to be distributed, and sets placed for free public inspection

in the various State and Territorial capitals, and in the clerks'

offices of the District Court of the various judicial districts

throughout the United States. The issue of additional copies is

also authorised in proportion to the demand, to be sold at a

price not exceeding the contract price for such drawings.. The
total number of patents issued during the year 1870 amounted

to 13,321, of which considerably the largest number were made

out to citizens of New York, Pennsylvania, Massachusetts,

Ohio, Illinois, Connecticut, Indiana, and Michigan, in the order

mentioned.

The RIechanics' A/dgiizhh- stMes that amber is reported by the

collectors as being sometimes found in a soft "unripe" state;

Herr H. Spirgatis was fortunate enough to receive a specimen

from the Baltic, near Brusterort, East Prussia. Its interior con-

sisted of an almost transparent yellow resin, surrounded by a

thin opaque crust. When freshly broken the centre was soft and

elastic, but on exposure to the air it soon became hard and

brittle. Its analysis differed so much from that of amber, that

though it evidently belongs to the same class of substances, it is

not to be mistaken for it. Its percentage composition agrees

with that of Benntheim asphalte, and with the fossil resins from

the East Indies, examined by Duflos and Johnston.

On Nov. 7 at 2. 30 p.m. a slight earthquake was felt at Smyrna.

It was simultaneous at Mytilene and Cheshmeh.

Two smart shocks of earthquake were felt at Cavalla in

Macedonia at 11 P.M. on Nov. 28.

On Oct. 13 an earthquake was felt in the fort of La Libertad,

at II P. M. It was also felt at La Union and Nicaragua.

About a year ago many English and foreign scientific journals,

following the Bulletino Romano, announced that a large meteorite

had fallen near the town of Murzak, in December 1869. M.
Rose has lately made a communication to the Berlin Academy,

in which he states that the results of his inquiries made both at

Tripoli and Murzuk have shown that no such fall was ever

observed, much less that any such meteorite had been found.

It is stated in Land and Wato- that the whole of the pack of

fox-hounds of the Durham County Hunt has been condemned to

be destroyed in consequence of the prevalence among it of a form

of hydrophobia defined as "dumb madness," which has run

through the kennels, and has carried off twelve couple of hounds.

As to the details of this "dumb madness," it will be interesting

to hear more of the exact symptoms attending it. Old works

upon canine diseases used to specify seven species of canine mad-

ness, "dumb madness" among them, the last and worst being

"running madness," which was undoubtedly hydrophobia, though

probably many other phases of so-called madness were simply

distemper, which in primitive days was little understood as a

specific disease.



Dec. 14, 1871] NATURE 133

SCIENTIFIC SERIALS
Jmiriial of the FrankUii Institute, September. This number

opens with numerous editorial notes, principally abstracts

from other scientific journals ; there is also the commencement
of a description of the Stevens Institute of Technology in

Hoboken. Amongst the notes we notice an account of Grubb's
automatic spectroscope, and a description of the properties of

Nitroglycerine as found by M. Champion. It is stated that when
pure it may be heated up to 200° without explosion, but at 257°

it deflagrates violently ; and although it explodes with terrific

force by a blow, the electric spark does not affect it. A number
of original communications follow. Under the head of Civil

and Mechanical Engineering, we find a paper containing some
useful " formuhx, rules, and examples for cases of earth-work
under warped and plain surfaces, "and another " On Descriptions

of Wood-working IMachinery." Under mechanics, physics, and
chemistry, there is a paper ' 'On Apparatus Illustrating Mechanical
Principles;" the various pieces of apparatus are intended to

shovi' experimentally the truth of problems, such as the parallelo-

gram of forces, the parallelopipedon of forces, and so on ; a
machine is also described to illustrate the action of the forces of
gravity and projection in giving a projectile its parabolic trajectory.

They are designed by J. Pemberton, and seem to be well adapted
to the various purposes which have hitherto been neglected.

The continuation of a lecture on the sun by Dr. Gould follows

;

be deals shortly with the prismatic analysis of light and with

the solar spectrum, explaining the curves of thermal, luminous,

and chemical intensity. Prof Leeds contributes a valuable paper
for the use of students " On the Measurement of the Angles of

Crystals," and Mr. Coleman Sellers reviews Mr. Crookes's

Experimental Investigation of a New Force ; he boldly states

that he believes Mr. Crookes has been deceived, giving several

reasons why he is of this opinion. An editorial note is attached

to this paper, stating that Mr. Sellers is very accomplished in

the field of legerdemain, which would lend peculiar value to his

view.

Journal of the Fraiihlin Institute, October. The editorial

notes contain several valuable abstracts, amongst which may be
noticed one on Fluorescence, originally published by E. Lommel
in the " Repert. der Physik. " From his observations Lommel
shows that Stokes's law "that the refrangibility of the exciting

rays is always tlie upper limit of the refrangibility of the excited

rays " does not always hold good, and also that the very common
opinion that Fluorescence is an action by which refrangible rays

are converted into less refrangible rays is not altogether true.

—

Prof Thurston communicates a report "On a Steam Boiler

Explosion," to which is added a clear statement of many of the

causes of such explosions. Prof. Heines contributes the first of

a series of papers on binocular vision ; he deals shortly with the

human eye and monocular vision, and then proceeds to some
phenomena of binocular vision. The last paper was read before

the American Association for the advancement of Science by
Prof Owen, "On Physiographic and Dynamical Geology in-

volving the discussion of Terrestrial Magnetism," in which it is

thought probable that the sun is the source of the modifications

on the earth, giving the form and dimensions to the land, and
that magnetism, either directly or by conversion into chemical

force, has been the most powerful agent in causing various

natural phenomena, such as the geysers, volcanoes, ocean cur-

rents, &c.

SOCIETIES AND ACADEMIES
London

Royal Society, December 7.
—"On the Fossil Mammals of

Australia. Part VI. il^tn\ki riiascolomys, Geoffr."—By Prof Owen,
F. R. S. In this paper the author premises a reference to former ones
on the Osteology of existing Marsupialia, in the "Transactions
of the Zoological Society," and to his " Catalogue of the Osteo-

logical Series in the Museum of the Royal College of Surgeons,"
in which are defined cranial characters serving to distinguish

existing species of the genus Phascoloinys, Geoffr. ; and after

showing, in subsequently received materials, the kind and extent

of variety of such characters in the same species, he proceeds to

apply the knowledge so gained to the determination of some fossil

remains of species of Wombat, similar in size to the known existing

kinds. The extinct Phascolotnys MitcJielli, indicated by remains
brought to England in 1835 by Sir Thomas Mitchell, C.B., the

discoverer of the bone-caves of Wellington Valley, Australia, is

determined by specimens subsequently obtained by Prof Alex.
M. Thomson and Mr. Gerard Krefft, from the same caves. i\

second species, distinguished by characters of the nasal bones, is

called after its discoverer Pliascolomys Krejftii. Modifications of
the lachrymal, maxillary, and palatal bones in the existing kinds
of Wombat are also applied to the determination of the fossiU :

specimens from the fresh water deposits of Queensland are thus
shown to belong to the species Phascoloinys Mitchelli, originally

founded on fossils from the breccia-caves of New South Wales.
The author next proceeds to point out the characters of the
mandible in existing Wombats, available in the determination of
extinct species of Phascoloinys. On this basis he defines speci-

mens which he provisionally refers to his Phascoloinys Kirff'tii.

He then points out the mandibular characters of Phascoloinys

Mitchelli, and shows that the existing Phascoloinys latifrons was
represented by mandibular fossils from the breccia-caves of
Wellington Valley. Proceeding next to the description of fossil

mandibular remains of the genus Phascoloinys from the fresh

water deposits of Queensland, the author defines Phascoloinys

Thoiitsoni, Phase, platyrhinits, and Phase, parvus. The latter,

seemingly extinct, species is markedly inferior in size to any of

the known existing species. An account of the extinct kinds of
Wombat, exceeding in size the existing species, will be the sub-
ject of a succeeding communication. The present is illustrated

by subjects occupying seven plates and eight woodcuts, all the

figures being from nature, aud of the natural size.

" On Fluoride of Silver. Part III." By G. Gore, F.R.S.
"On the Solvent Power of Liquid Cyanogen." By G. Gore,

F.R.S.

Zoological Society, December 5.—John Gould, F.R.S.,
V. P. , in the chair.—The Secretary read a report on the addi-

tions that had been made to the Society's Menagerie during the

months ofOctober and November 1 87 1, and called particular atten-

tion to a young female specimen of the Cape Fur-Seal (Otaria

piisilla), presented by Sir Henry Barkly, Governor of the

Cape Colony, being the first example of this interesting animal
received alive in Europe.—A letter was read from Dr. Bur-
meister, of Buenos Ayres, containing remarks on Messrs.

Sclater and Salvin's " .Synopsis of the Cracidce," published in

the Society's " Proceedings " for 1870. ^Dr. E. Hamilton exhi-

bited and made some remarks on an adult skull of the newly-
discovered Chinese Deer (Hydropotes inerniis), and compared it

with an immature skull of the same species exhibited by Mr. R.
Swinhoe at a meeting of the Society, February 10, 1S70. Dr.

Hamilton also drew attention to the statement made by his corre-

spondent respecting the wonderful fecundity of this animal, which
tended to corroborate the facts stated by Mr. Swinhoe on that

occasion.—Mr. Sclater exhibited and rem.arked on a skin of the

Water Opossum [Chironectes variegatus), which had been sent to

him by Mr. Robert B. White, from Medillin, United .States

of Columbia.—Prof Newton exhibited and made remarks
on the humerus of a Pelican (believed to be Pelecaiius crispus),

which had been found in the English fens.—A communication
was read from Surgeon Francis Day, Inspector-General of

Fisheries of British India, containing remarks on the fresh-

water Siluroids of India and Burmah, with observations on the

range of the species, their classification, and general geographical

distribution.—Mr. A. G. Butler read a paper on a small collec-

tion of Butterflies made at Loanda, the capital of the Portuguese

Settlements of Angola. A second paper by Mr. Butler ga\e the

description of a new genus of Lepidoptera, allied to Apaliira,

which was proposed to be called Eulaeeiira —A paper by Mr.

E. A. .Smith was read, containing a list of species of Shells

from the Slave Coast, West Africa, collected by the late Com-
mander Knocker, R.N., the majority of which had been dredged

at Whydah, on the Dahomey shore.— Prof Newton communi-
cated some notes by Herr Robert Collett, of Christiana, on the

singular asymmetry of the skull in Tengmalm's Owl (Strix

tenginalini).—Mr. Sclater read the third and final portion of a

series of notes on rare or little-known animals now or lately

living in the Society's Gardens. Mr. Sclater gave an account ot

a collection of Birds from Oyapok, on the river of the same name
which divides Cayenne from the northern frontier of Brazil,

amongst which were two species believed to be undescribed, and
proposed to be called Ochthoeca niiirina and Heteropelma igniceps.

A third communication from Mr. Sclater contained remarks on
the species of the genera Myiozetetes and Conopias, belonging

to the family Tyrannidx-. — Mr. E. W. H. Holdsworth
read some notes on the Red-spotted Cat (Felis rubiginosa) of
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Ceylon, and its varieties. — Mr. D. G. Elliot read a paper

on various Felido;, rectifying the synonomy of several species,

and giving a more perfect description of one recently obtained

from North-West Siberia, vifhich he proposed to call K-/is

eupliluya. Dr. Gunther made a reply to some critical remarks

in a paper by S urgeon Francis Day, read at a recent meeting of

the Society.

Geologists' Association, December i.—The Rev. Thomas
Wiltshire, M. A., K.G.S., president, in the chair. — "On
the Glacial Drifts of North London," by Mr. Henry Walker.

These drifts were described under the classification and n^imen-

clature given to the glacial deposits by Mr. Searles V. Wood, jun.

They were traced from East End (Highgate) and Muswell Hill

to Finchley, Colney Hatch Lane, and Whetstone. The pro

fusion of chalk found in the glacial clay at these places bears out

the designation of the main deposit in south-eastern England as

the great Chalk Boulder Clay ; but it is also found that the

sands and gravels of the Middle Glacial, which Mr. Wood seems

to restrict to a much lower horizun than Finchley, are also to be

found at these localities. At Whetstone the Chalky Boulder

Clay is found overlying twenty-five feet of gravel and sand, and

in the apparently corresponding beds at Fmchley and Hendon

Lane, drift fossils and casts are occasionally found. Mr. Henry

Hicks agreed with the conclusion that these sands and gravels

are Mr. Wood's Middle Glacial. Mr. Caleb Evans thought that the

heichts to the north of London marked the southern termination ol

the°glacial drift. Mr. Batt considered that the Drift had extended

to ttie country south of the Thames. Several other gentlemen

took part in a very animated discussion.—Collections of lossils

and boulders from the Middlesex Drift were exhibited, and a

quantity of peat obtained fiom the same source, was shown by

Mr. J. T. B. Ives.

Society of Biblical Archaeology, December 5.—Prof.

Donaldson, B.A., F.R.S., in tne chair. A paper by the Chev.

de Saulcy, membra de I'lnstitut, " On the true sites of Capernaum,

Choiaziii, and Beihsaida (Julius) " was read by the secretary. In

the chevalier's paper, which took the form of a letter (addressed

to the Dean of Westminster), he stated that, having considered

the whole tenor of the argument first advanced by him in the

Revue Airlucologiqiie twenty years ago, he could come to no

other conclusion than that the traditional town of Bethsaida and

the identification of Kerazeh as Chorazin and Tel Houm as Caper-

naum were unsupported by geographical evidence, and were

contrary to the express statements of Josephus, who would be

sufficiently exact in describing the town where he was wounded.

At the same time the ruins of Kerazeh were too extensive to be

those of insignificant village like Chorazin ; and those of sup-

posititious B.thsaida were too few, and contained no indica-

tions of the Family Mausoleum of Herod Philip. 'I he conclu-

sion of the author was that Tel Houm was more probably the

real site of Capernaum. A considerable amount of philological

evidence illustrated these statements. On the close of the read-

ing of this paper an interesting discussion ensued, in which the

chairman and the following gentlemen took part :—Mr. W. R. A.

Boyle, Ur. Cull, Mr. S. M. Drach, Mr. John Macgvegor, and

Captain Wilson.

Entomological Society, December 4.—A. R. Wallace,

president, in the chair.—Mr. Shearwood exhibited an extra-

ordmary variety of Afgyniiis aglaia, taken at Tcignmouth. Mr.

Bond exhibited varieties, or malfomiations, of various British

Lepliloptera.— .Mr. Jan on exhibited a large collection of insects

(chiefly Coleoptcra] from the diaaiond fields of South Africa.

Mr. Higgins exhibited examples of Tetracha cruagem of

MacLeay, from Australia.— Prof. Westwood made some remarks

concerning Fapllio lliersander, figured by Donovan, and arrived

at the conclusion that this species (figured originally by Jones in

his " Icones ") was founded on the combination of a Papi/io with

Charaxes Fabius. A discussion ensued concerning the right of

named figures of insects, by the older authors, to be regarded in

questions of priority.—With reference to the question of the

liability of large dragon-fles to the attacks of birds, Mr. MuUer

called attention to a statement by Natterer, to the effect that

some species of Fakonidd: habitually prey upon dragon- flies. Mr.

Home stated that during his residence in India he had never

seen those insects attacked by birds of any description.—Major

Parry communicated notes concerning Lissaplcnis Bmuittanus,

and Mr. W. F. Kirby on the synonymy of various Lepidoptcra.

Linnean Society, December 7.— Mr. G. Bentham, president,

in the chair. " On the formation of British Pearls ami their

pobsiijle improvement," by R. Garner. The author referred to

the theory, now generally adopted, that the production of pearls

in oysters and other moUusks is caused by the irritation pro-

duced by the attacks of the minute parasite known as Distoina,

and believed that, by ariificial means, this parasite might be
greatly increased. British pearls are obtained mostly from
species of Uiiio, Anodon, and Mytilis, but it is probable that all

moUusks, whether bivalve or univalve, with a nacreous lining to

the shell, might be made to produce pearls. An interesting dis-

cussion followed, in which Mr. Gwyn Jeffreys, Mr. Holdsworth,
and Dr. Murie took part.

—"On certain Coleopterous Larva;,"

by Dr. Burineister, of Buenos Ayres.— " On the Botany of the

Speke and Grant expedition," by Lieutenant-Colonel Grant.

Notwiths-.anding the difficulties of their journey, and that they

hid m. re than once to destroy or abandon their whole collection,

Captain Speke and Captain Grant succeeded in bringingl home
between 700 and Soo species of plants, many of them entirely

new, which have been described by Prof Oliver, and will be
published in the "Transactions" of the Society, with at least

100 plates.

Anthropological Institute, December 4.—Sir John Lub-
bock, Bart., president, in the chair.—Messrs. J. Cordy Burrows,

J. Park Harrison, and P. C. Sutherland were elected members.
Captain Richard F. Burton read his second paper on '

' Anthro-
pological Collections from the Holy Land." The paper included

a catalogue raisonne of articles presented to the museum of the

institute, found by Mr. John S. Rattray at Sahib El Zaman
( Lord of the Age), the reputed tomb of Hezekiah. This " find

"

consisted of fragaients of human skulls and long bones, old

copper bracelets, brass bracelets, coins, bits of lachrymatories

(the glass being highly iridescent), portions of Syrian majolica

of the type of that usually made at Damascus by the Tartars,

beads ot various kinds, &c. The tomb was situjited in a hollow
on the Eastern slope of the Libanus, and proved to be an arti-

ficial cavern, with a shaft for ventilation. A full detailed

description of this very .interesting discoveiy was given. Another
interesting discovery made by Captain Burton was at the upland
village of Ma'alulah, distant three hours from the large convent

.Saidnaya, roughly speaking N.E. of Damascus, and occupying

a p'ibition on the N.E. ranges of the Anti-Libanus. This find

consisted of various fragments of skulls and lower jaws, which,

together with the human remains from the tomb at Sahib El
Zam.an, were described by Dr. Carter Blake. The third part of

Captain Burton's paper w,is occupied by an account of a series

of flint and stone implements and flakes, and articles of bronze

and bone found near Bethlehem. In a detailed description of

these articles Mr. John Evans, F. R. S., pointed out for special

notice a basaltic hammer, which differed from the usual form of

similar instruments discovered in Scandinavia, in Britain, and in

North America, inasmuch as in the specimen the lateral de-

pressions were absent.—Prof Busk, F. R. S., read a communica-
tion from the Rev. Mr. Dale on flint implements from the Cape
of Good Hope, which were exhibited on the table ; and Mr. F.

W. Rudler, E.G. S., exhibited a stone implement of unique form,

also from the Cape. The President submitted for inspection

some stone implements of rare beauty from Greece.

Quekett Microscopical Club, Nov. 24.—Prof. Lionel S.

Beale in the chair. A paper was read by Mr. M. C. Cooke on
" 1 he Minute Structure of Tremelloid Uredines {Podisoina]," in

which the structure of the Tremelloid masses, commonly found
on juniper bushes, was detailed, together with the results

of the observations of Tulasne, Oersted, and others on the
germination and development of these fungi, with a critical

examination of the species described under tlie genera Gynnw-
sporaiigiiDn and Podisoma. It was held by the author that no
good foundation existed for the constitution of two genera, since

the minute stiucture and development of both were identical.

Some convers.rtion ensued on the phenomena of alternation of

generations which these and other fungi present, and especially

in cases where some of the phases ot existence wei'e presumed
to be passed on different hosts. Especial reference was made to

the opinions entertained by Prof Oersted that the Podisomas
were found in one state parasitic on leaves of Pomaceous trees,

as Rcestelias, &c. , in another stage inhabiting the branches of

junipers, as Podisoma. The author of the paper did not con-

sider that this supposed phenomenon was satisfactorily proved.

Manchester

Manchester Literary and Philosophical Society, Octo-
ber 31. — E. W. Binney, F.R..S., president, in the chair.

—
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Mr. Wm. Boyd Dawkins, F. R.S., gave a short account of the

discoveries in the Victoria Cave, made since the last account was

published in the Transactions of the Society. The clay forming

the bottom of the cave, and which hiiherto had been barren, was
now yielding broken fragments of bone, some of which had been

gnawed liy the cave-hy.xna. A lower jaw of this animal was
found, which indicated the presence of the characteristic Pleisto-

cene mammalia in a part of Yorkshire in which they had not

been known to have existed up to the present time. There
were, therefore, three distinct groups of remains in the cave,

the Romano-Celtic on the surface, the Neolithic beneath, and
lastly that which has been furnished by the clay which is glacial

in cbar.ioter. And since two feet of talus had been accumulated
above the Romano-Celtic layer during the last 1,200 years, it is

very probable that the accumulation of debris of precisely the

same character between tlie Romano-Celtic and Neolithic layers,

si.N feet in thickness, was formed in about thrice the time, or

3,600 years. If this rough estimate be accepted, and it is pro-

bably true appro.ximately, the Neolithic occupation of the cave

must date back to between 4,000 and 5,000 years ago. There is

no clue to the relative antiquity of the group of remains found in

the clay ; but it may safely be stated to be far greater than that

of the Neolithic stratum. Throughout Europe the break between
the Pleistocene age represented in the cave by the bones in the

clay and the Prehistoric age- the Neolithic of the cave— is so

great and so full of difficulty that it cannot be gauged by any
method which has hitherto been invented. Mr. Boyd Dawkins
also exhibited a remarkably perfect javelin head of bronze which
had been dug up in a field near Settle.

— "Species viewed
Mathematically," by Mr. T. S. Aldis. We have learnt that

all energy is really one, whether seen in heat, constrained posi-

tion, or motion. Many also believe that life is really one, whether
seen in man or a toadstool. But for our part we have often felt

a difficulty. Why, if all life be one, do we not see it passing
through every variety of form instead of being restricted to certain

well-defined types ? The present paper is an attempt to explain

this. Let us consider what Plato might have called the aurofujoc

or complete type of animal. It consists of a certain definite

number of organs, composed of a certain definite number of

parts. It will also have certain aliments, location, enemies, &c.

,

which we may call its province, necessary for its life. Thus our
type animal is capable of a flux passing through all possible forms
and provinces in all possible combinations. I include amongst
these, of course, many arrangements necessarily absurd. To
each arrangement of organs and provinces thus imagined would
correspond a certain vitality or power of living in the type. I

mean not merely power of individual existence, but existence as

a race. The vitality is therefore a function of a large number of

variables, some independent, others connected by equations of

condition. It is to us quite an unknown function, but not there-

fore indefinite. Therelore, as in any other function of variables,

certain relations amongst the variables will give maxima values of

the vitality. These maxima of vitality constitute species.

Vitality is not mere ph)sical might or agility or fecundity, but

compounded of all. Now for a maximum, we know that any
change in the variables lessens the function. We thus see how
species are stable. In the constant variation, for no being seems
capable of reproducing itself exactly, all individuals have less

vitality as they depart from the special type which gives the

maximum of vitality, and will be choked out by those which,
being nearer to the type, possess more vitality. So hybrids, in-

termediate between two maxima, will possess less vitality than
either, and wiil be choked out, though the main cause of failuie

is that the process is like that devised by Swift's Lapiitan

philosopher, who sawed the Whigs' and Tories' heads in half,

and changing them, left each brain to settle its politics in iiself.

So the poor mule, with a bundle of habits, half horse and half

ass, in this intestine conflict, has little power to take caie of

itself. Of course all maxima may not have plants or animals
representing them. If there be several maxima suited for nearly

the same province, the maximum of greatest intensity will choke
out the others. So, too, there are probably many maxima now
unoccupied, as, for instance, the thistle represented a maximum
of vegetable life in South America, but till man imported the

thistle to fill it up, other maxima of less intensity held the gi'ound.

In some cases possibly several maxima are closely related, and
differ little in their intensity, so that slightly differing species exist

together, and may in their variation pass one into the other, as

perhaps in brambles and some species of St. John's wort, &c.
If then the province of a species, i.e., the physical geography of

a country, alter, and its enemies and food with them, clearly the

maximum will shift and the species change. But this is not the

evolution of new species, though to a person who only notes geo-

logical evidence it appears so. For, just as in a storm the light-

ning shows the trees still, though really waving to and fro, so the

different species in geology are probably but steps in a constant

change. Such a change of course must be slow for life to follow

it, for a species consists quite as much in a bundle of acquired

and transmitted habits as in a certain formation of organs, and
the change in habit will probably be far slower than the change in

form. How then do new species arise ? For we see that, if the

species be a maximum of vitality, in a multitudinous progeny
those nearest the type will choke out the others, and the species

will be stable. Varieties will be connected with maxima of

vitality in two ways. Firstly, slight differences in the province

will slightly shift the maximum. Thus moimtain sheep would
be more agile than lowland sheep. Secondly, in such a way as

this. Suppose this table a low mound, narrow though long.

Then the height at any point will be a function of the distances

from the north and east walls of the room. There will be one
point of maximum height, but whilst a change north or south

produces a great change in the altitude, one east or west will pro-

duce but little. So there will be variations in some characteristics

which will produce little alteration in the whole vitality. Thus,
amongst wild oxen probably no varieties without horns would
exist, for they affect the vitality. Amongst protected races they

do not, and so hornless varieties arise. Still these varieties are

but varieties, and are not steps towards a new maximum which a

gulf of lesser vitality still separates them from. Or let us con-

sider the varieties that we try to make by select breeding. These
are least of all likely to produce new species. We simply by
main force depress vitality in removing individuals as far as we
can (rom the normal type, and when the vitality is sufficiently

depressed we can go no further. As for altering the province,

the independent variables, so to speak, we know so little how to

do it, and certainly could not do it gradually enough, that we
have no chance in this way of eflecting anything. How then can

new species arise ? Apparently in some such way as this, by what
we may call the bifurcation of a maximum. If we drew a horizontal

line along which the variation of the organs of an animal were
expressed and the corresponding vitality were drawn by ordinates,

we should get a curve we might call the vitality curve, whose
maxima values would be species. As time elapses and the con-

ditions of the earth, &c., alter, the constants, so to speak, of the

curve alter, and we get our curve to vary and the maxima shift

;

and as the curve alters, one maximum may separate into

two or more others, and thus in the lapse of time, one
species may separate into two or more others. Roughly
to illustrate it, suppose some species developed free from
the influence of camivora, and that, owing to various causes,

size little affects its vitality, it may vary all through, from
little and swift to big and heavy. Now, introducing car-

nivora, we can see how a bifurcation of our maximum would
take place. The very light and swift would preserve them-
selves by their agility, the strong and heavy by their strength,

whilst the intermediate would be killed out, and thus two distinct

species would arise, which might in course of time by further

variation separate still further apart. Doubtless, however, this

bifurcation goes back to very remote times. Carnivores and
herbivores probably separated not as mammals but as reptiles,

or even long before, whilst ruminants and non-ruminants may
have separated since they became mammals. Thus Australia

seems to have possessed at one time only one marsupial, which
has bifurcated into various marsupials, but not into any of another

kind. The older the species grow, the deeper is the gulfbetween
them, and, like a river, we have to ascend nearly to the source

before we can make a passage from one bank to the other. To
recapitulate—Maxima of vitality are species. Any alteration

from the normal type produces less vitality, hence the normal type

is stable. A slow change of physical geography, &c., slowly

changes these maxima, and the species change with them, extinct

species being generally glimpses of steps in this change. New
species will generally arise from the bifurcation of maxima under
circumstances over which man can exercise little control, and
which, if he could, he would very likely alter so as either hardly

to affect the maximum at all, or too rapidly for the species to

shift with it. Selected breeding produces types of less vitality,

and therefore will hardly prod'ice new species. Thus the present

stability of species is no argument against the doctrine of evolu-

tion.
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Glasgow

Geological Society, November 30.—Dr. Robert Brown,

F.R.G.S., delivered a lecture on "Greenland: Its Physical

Geology and Fossil Flora." After alluding to the interest which

Greenland possessed, as presenting a picture of what the British

Isles were supposed to have been during the glacial period. Dr.

Brown gave a graphic sketch of the coast scenery of the

country, which he compared to a succession of islands with

water on the one side and ice on the other. He described the

interior of Greenland as one vast sheet of ice of great thickness,

pressing out on all sides to the sea, and occupying as separate

glaciers the fiords which indent the coast. These glaciers in

many instances push their way out to sea, where portions are

broken off and drift away as icebergs ; in other cases, the glacier

dissolves near the head of tlic fiord, and great stores of muddy
water escaping from it form a deposit of fine clay, which has

sometimes silted up part of the fiord so effectually as even to

turn the glacier aside into another channel. From what he had

observed in Greenland, he was inclined to hold that the lower

////, or boulder-clay, as it exists in the Forth and Clyde valley,

was formed by such a sheet of massive land ice slowly moving
over the country, while what he had described as resulting from

the waste of the glaciers near the sea might account for some of

the well-known beds of laminated clay associated with that de-

posit. He questioned whether icebergs really did much in the

way of conveying rocks or debris to any distance. So far as he

had observed they bore wonderfully little of such material in or

upon tliem ; and he thought that to call in their agency, as had

sometimes been done, to account for the dispersion of plants, &c.,

was highly visionary. Dr. Brown then alluded to the rock-

formalions of Greenland, and to the plant remains of the Car-

boniferous and middle Tertiary periods which had been found in

the country, showing that it once enjoyed a very different climate

from that to which it is now .subjected. The Carboniferous

plants had only been recently discovered by Dr. Pfaff, and he

trusted that gentleman, who was resident on the spot, would be

enabled to make further researches.

Paris

Academy of Sciences, December 4.—M. Chasles presented

a number of theorems relating to the harmonic axes of geometrical

curves, and M. C. Jordan a paper on Gauss's sums with several

variables. — M. Tresca read a paper on the eft'ects produced

during the planing of metals ; and M. II. Resal communicated

some investigations on the calculation of the fly-wheels of steam-

engines.—Letters were read from Father Secchi on a new method

of measuring tlie heights of the solar protuberances, and on the

temperature of the sun. Upon thcj latter M. Faye made some

remarks.—M. Le Verrier presented a note on the shooting stars

of the month of November, from observations made in France

and Italy. Many meteors issued from the constellation Leo, but

the point of radiation was slightly displaced. Five or six currents

of meteors in different directions were observed. In August a

displacement of the point of radiation was observed between the

gth and nth.—An extract from a letter from M. J. F. J. Schmidt

to M. Delaunay on the November meteors observed at Athens

was also read.—M. C. Saint-Claire Deville communicated a note

on the early cold weather of 1 87 1 , which appears to have prevailed

over the whole of France.—M. F. de Biseau recorded the observa-

tion of aurora borealis in Belgium on the nights of the gth and

loth November.—A note from M. de Magnac on the determina-

tion by means of chronometers of the differences of longitude

of distant places was read.— M. Lecoq de Boisbaudran pre-

sented a note on the separation and quantitative determination

of some metals by means of a voltaic current.—M. A. Bechamp
communicated some observations on a recent note by M. Ritter

on the formation of u ea by albuminoid materials and permanga-

nate of potash.—M. Wurtz presented a note by M. L. C. de Coppet

on a new method of preparing supersaturated saline solutions, in

which the author stated that solutions identical with those called

supersaturated could be prepared by dissolving certain dehydrated

salts (sulphate and carbonate of soda) in cold water.—M. Peligot

presented a note by M. T. Schkcsing, containing a comparison

of the two conditions of a soil in part wooded and in part cleared

and treated with lime.—M. Peligot also presented a note by M.
A. Renard on the determination of ground-nut oil in olive oil.

The process, which is rather complicated, consists in the saponi-

fication of the oil, and the separation from the soap of the ara-

chidic acid which is characteristic of ground-nut oil.— M. Balard

communicated a note by MM. Scheurer-Kestner andC. Meunier

on the composition and heat of combustion of lignites, containing

the analyses and results of combustion of six lignites from various

parts of France, and from Bohemia. The heat of combustion

was always found to be inferior to that of the cxrbon and hydro-

gen contained in the lignites.—M. Eliede Beaumont exhibited a

collection of minerals from Bolivia, Chili, and Peru sent by M.
Domeyko.—M. S. Meunier presented a note on a new method of

obtaining Widmannstiitten's figures by attaching a polished plate

of meteoric iron to the positive pole of a Bunsen's battery and a

plate of silver to the opposite pole, and plunging both into a so-

lution of bisulphate of potash.—M. Husson communicated an

analysis of the milk of cows attacked by contagious typhus.—

A

note was read on the Garusnnian typa of the department of the

Aude, by M. A. Leymerie, in which the author maintains the

distinctness of this geological stage, and indicates some of the

fossils which characterise it.
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THE COPLEY MEDALIST OF 1870

'

I

'HIRTY years ago Electro-magnetism was looked to

J- as a motive power which might possibly coTipete

with steam. In centres of industry, such as Manchester,

attempts to investigate and apply this power were
numerou?, as shown by the scientific literature of the time.

Among others Mr. James Prescot Joule, a resident of

Manchester, took up the subject, and in a series of papers

published in Sturgeon's "Annals of Electricity" between

1839 and 1841, described various attempts at the con-

struction and perfection of electro-magnetic engines. The
spirit in which Mr. Joule pursued these inquiries is re-

vealed in the following extract :
" I am particularly

anxious," he says, ' to communicate any new arrangement
in order, if possible, to forestal the monopolising designs

of those who seem to regard this most interesting subject

merely in the light of pecuniary speculation" He was
naturally led to investigate the laws of electro-magnetic

attractions, and in 1840 he announced the important

principle that the attractive force exerted by two electro-

magnets, or by an electro-magnet and a mass of annealed

iron, is directly proportional to the square of the strength

of the magnetising current ; while the attraction exerted

between an electro -magnet and the pole of a perma-

nent steel magnet varies simply as the strength of the

current. These investigations were conducted inde-

pendently of, though a little subsequently to, the celebrated

inquiries of Henry, Jacobi^ and Lenz and Jacobi on the

same subject.

On the 17th of December, 1840, Mr. Joule communi-
cated to the Royal Society a paper on the production of

heat by Voltaic electricity ; in which he announced the law

that the calorific effects of equal quantities of transmitted

electricity are proportional to the resistance overcome by

the current, whatever may be the length, thickness, shape,

or character of the metal which closes the circuit ; and
also proportional to the square of the quantity of trans-

mitted electricity. This is a law of primary importance. In

another paper, presented to but declined by the Royal

Society, he confirmed this law by new experiments, and
materially extended it. He also executed experiments on

the heat consequent on the passage of Voltaic electricity

through electrolytes, and found in all cases that the heat

evolved by the proper action of any Voltaic current is

proportional to the square of the intensity of that current

multiplied by the resistance to conduction which

it experiences. From this law he deduced a number
of conclusions of the highest importance to electro-

chemistry.

It was during these inquiries, which are marked
throughout by rare sagacity and originality, that the great

idea of establishing quantitative relations between Mecha-
nical Energy and Heat arose and assumed definite form

in his mind. In 1843 Mr. Joule read before the meeting

of the British Association at Cork a paper " On the Calo-

rific Effects of Magneto-Electricity and on the Mechanical

Value of Heat." Even at the present day this memoir is

tough reading, and at the time it was written it must

VOL. V.

have appeared hopelessly entangled. This I should think
was the reason why Prof Faraday advised Mr. Joule not
to submit the paper to the Royal Society. But its drift

and results are summed up in these memorable words by
its author, written some time subsequently :

" In that
paper it was demonstrated experimentally that the mecha-
nical power e.xerted in turning a magneto electric machine
is converted into the heat evolved by the passage of the
currents of induction through its coils, and on the other
hand, that the motive power of the electro-magnetic
engine is obtained at the expense of the heat due to the
chemical reaction of the battery by which it is worked.""'
It is needless to dwell upon the weight and importance of
this statement.

Considering the imperfections incidental to a first

determination, it is not surprising that the " mechanical
values of heat," deduced from the different series of ex-
periments published in 1843, varied somewhat widely
from each other. The lowest limit was 587, and the highest
1,026 foot-pounds for 1° F. of temperature.

One noteworthy result of his inquiries, which was
pointed out at the time by Mr. Joule, had reference to the
exceedingly small fraction of the heat which is actually

converted into useful effect in the steatn-engine. The
thoughts of the celebrated Julius Robert Mayer, who was
then engaged in Germany upon the same question, had
moved independently in the same groove ; but to his

labours due reference will doubtless be made on a future

occasion. In the memoir now referred to Mr. Joule eIso

announced that he had proved heat to be evolved during
the passage of water through narrow tubes ; and he
deduced from these experiments an equivalent of 770
foot-pounds, a figure remarkably near to the one nosv

accepted. A detached statement regarding the origin

and convertibility of animal heat strikingly illustrates the

penetration of Mr. Joule and his mastery of principles at

the period now referred to. A friend had mentioned to

him Haller's hypothesis, that animal heat might arise

from the friction of the blood in the veins and arteries.
" It is unquestionable," writes Mr. Joule, " that heat is

produced by such friction, but it must be understood that

the mechanical force expended in the friction is a part of

the force of affinity which causes the venous blood to

unite with oxygen, so that the whole heat of the system
must still be referred to the chemical changes. But if

the animal were engaged in turning a piece of machinery,

or in ascending a mountain, I apprehend that in pro-

portion to the muscular effort put forth for the purpose, a
diminution of the heat evolved in the system by a given

chemical action would be experienced." The italics in

this memorable passage, written it is to be remembered
in 1843, are Mr. Joule's own.

The concluding paragraph of this British Association

paper equally illustrates his insight and precision regard-

ing the nature of chemical and latent heat. " I had," he
writes, "endeavoured to prove that when two atoms com-
bine together, the heat evolved is exactly that which

would have been evolved by the electrical current due to

the chemical action taking place, and is therefore pro-

portional to the intensity of the chemical force causing the

atoms to combine. I now venture to state more explicitly,

that it is not precisely the attraction of affinity, but rather the

* Phil. M.ig. May 1845.
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mechanical force expended by the atoms in falling towards

one another, which determines the intensity of the current,

and, consequently, the quantity of heat evolved ; so that

we have a simple hypothesis by which we may explain

why heat is evolved so freely in the combination of gases,

and by which indeed we may account ' latent heat ' as a

mechanical power prepared for action as a watch-spring

is when wound up. Suppose, for the sake of illustration,

that 8 lbs. of oxygen and I lb. of hydrogen were pre-

sented to one another in the gaseous state, and then

exploded ; the heat evolved would be about 1° F. in

60,000 lbs. of water, indicating a mechanical force ex-

pended in the combination equal to a weight of about

50,000,000 lbs. raised to the height of one foot. Now
if the oxygen and hydrogen could be presented to each

other in a liquid state, the heat of combination would be

less than before, because the atoms in combining would

fall through less space." No words of mine are needed to

point out the commanding grasp of molecular physics, in

their relation to the mechanical theory of heat, implied by

this statement.

Perfectly assured of the importance of the principle

which his experiments aimed at establishing, Mr. Joule

did not rest content with results presenting such discre-

pancies as those above referred to. He resorted in 1844

to entirely new methods, and made elaborate experiments

on the thermal changes produced in air during its expan-

sion : firstly, against a pressure, and therefore performing

work ; secondly, against no pressure, and therefore per-

forming no work. He thus established anew the relation

between the heat consumed and the work done. From
five different series of experiments he deduced five different

mechanical equivalents ; the agreement between them

being far greater than that attained in his first experi-

ments. The mean of them was 802 foot-pounds. From
experiments with water agitated by a paddle-wheel, he

deduced, in 1845, an equivalent of 890 foot-pounds. In

1 847 he again operated upon water and sperm-oil, agitated

them by a paddle-wheel, determined their elevation of

temperature, and the mechanical power which produced

it. From the one he derived an equivalent of 781 '5 foot-

pounds ; from the other an equivalent of 782'i foot-

pounds. The mean of these two very close determina-

tions is 78r8 foot-pounds.

At this time the labours of the previous ten years had

made Mr. Joule completely master of the conditions

essential to accuracy and success. Bringing his ripened

experience to bear upon the subject, he executed in 1849

a series of 40 experiments on the friction of water, 50

experiments on the friction of mercury, and 20 experi-

ments on the friction of plates of cast-iron. He deduced

from these experiments our present mechanical equivalent

of heat, justly recognised all over the world as " Joule's

equivalent."

There are labours so great and so pregnant in conse-

quences, that they are most highly praised when they are

most simply stated. Such are the labours of Mr. Joule.

They constitute the experimental foundation of a principle

of incalculable moment, not only to the practice, but still

more to the philosophy of Science. Since the days of

Newton, nothing more important than the theory of which

Mr. Joule is the experimental demonstrator has been

enunciated.

1 have omitted all reference to the numerous minor papers

with which Mr. Joule has enriched scientific literature. Nor
have 1 alluded to the important investigations which he

has conducted jointly with Sir William Thomson. But

sufficient, 1 think, has been here said to show that, in

conferring upon Mr. Joule the highest honour of the

Royal Society, the Council paid to genius not only a well-

won tribute, but one which had been fairly earned twenty

years previously.*

Comparing this brief history with that of the Copley

Medalist of 187 1, the differentiating influence of" environ-

ment " on two minds of similar natural cast and endow-

ment comes up in an instructive manner. Withdrawn

from mechanical appliances, Mayer fell back upon reflec-

tion, selecting with marvellous sagacity from existing

physical data the single result on which could be founded

a calculation of the mechanical equivalent of heat. In

the midst of mechanical appliances. Joule resorted to

experiment, and laid the broad and firm foundation

which has secured for the mechanical theory the ac-

ceptance it now enjoys. A great portion of Joule's time

was occupied in actual manipulation ; freed from this,

Mayer had time to follow the theory into its most ab-

struse and impressive applications. With their places

reversed, however. Joule might have become Mayer, and

Mayer might have become Joule.

John Tyndall

THE BROWN INSTITUTION

IN 1852 a large sum of money was bequeathed by the

late Mr. Thomas Brown to the University of London
for the purpose of " founding and upholding " an Insti-

tution for "investigating, studying, and if possible en-

deavouring to cure " the diseases and injuries of animals

useful to man. The sum was to be allowed to accumulate

for a limited period, at the end of which the principal and

interest w-ere to be applied in the manner directed. And
it was provided that in case the University should fail to

carry out the trust imposed upon it within nineteen years

after the testator's death, the whole sum with the accumu-

lations should be transferred to the University of Dublin,

to be applied for the endowment of certain philological

professorships. The will contains various directions for

the administration of the proposed Institution. The most
important are those which relate to the appointment of a

Committee of Management and of a Professor. The
committee must be appointed by the governing body of

the University, and must consist either of members of the

Senate or of other persons, members of the medical pro-

fession. As regards the qualifications of the professor

nothing is said. He must be appointed by the University,

must give a course of lectures annually, and must have a

residence adjacent to the Institution.

The nineteen years have now almost expired. In pur-

suance of the testator's directions, the " Brown Institution "

has just been opened. Last summer a large plot of free-

hold land was acquired by the University in the Wands-
worth Road, close to the goods station of the South-

* Had I found it in time, this notice should have preceded th3t of the
Copley Medalist of 1871.
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Western Railway. On this ground a Hospital for Ani-

mals has been built, consisting of stables for the reception

of the larger quadrupeds, and of houses of various de-

scriptions for those of a smaller size. All of these build-

ings are constructed in the best style, with a view to the

well-being of the creatures they are destined to contain,

being thoroughly drained, paved, and ventilated, and

warmed with hot-water pipes. Adjoining them there is a

spacious exercise ground.

As many of our readers already know, the Senate have

placed the Institution under the management of Dr.

Burdon .Sanderson, of University College, London, who,

as Professor, will, in future, deliver the annual course of

lectures.

If the scope and purpose of the Brown Institution were

limited to the care and cure of diseased animals, its

establishment would scarcely be worthy of record in the

pages of Nature, for, however desirable it may be that

the animals that serve us should be kindly and skilfully

treated when they are sick, the object has so remote a

relation to the promotion of physical science that our

readers could not be expected to take any special interest

in it. But, happily alike for humanity and for science,

the late Mr. Brown showed by his selection of persons to

be entrusted with the carrying out of his intentions, by
the instructions contained in his will for their guidance,

and by the terms in which he defined the purposes of the

proposed Institution — placing study and investigation

first, cure afterwards—that he was not actuated by a mere
sentimental sympathy for the lower animals as such, but

that he desired, by promoting the scientific study of their

diseases, to benefit mankind.

.Vs might have been expected, the Senate of the Uni-

versity of London have not only fulfilled the letter of the

testator's dispositions, but have proved by the manner in

which they have done so, that they are actuated by the

same noble purpose. They have shown this first of all

in their selection of a Committee of Directors. What
could be a better guarantee for the future good administra-

tion of the Institution than the fact that among its direc-

tors arc to be found such men as Busk, Carpenter, Gull,

Pi>get, Quain, Sharpey, Sibson, and Simon, men eminent

as physiologists, pathologists, or clinical teachers ; of

each of whom it may be said that he has contributed a

large proportion to the total amount of work done in

his own branch of science in England during the

past thirty years. We do not think that it would

have b-en possible, even if their choice had been per-

fectly unlimited, to have selected persons more fitted

for the purpose, whether as regards personal character

or scientific attainments.

Under the direction of Dr. Sanderson, a laboratory in-

tended, to quote the tenns of the will, " for the study and
investigation of disease," has been built on the ground
already referred to at Vauxhall, adjoining the hospital for

animals. The laboratory consists of four admirably-

lighted and spacious working rooms, connected by a

corridor. Underneath these are four other rooms, which,

although not so lofty, are also well adapted for many kinds

of research. In the same building is included a stable

for the reception of animals intended to be the subjects

of special observation.

In the work of the laboratory the Committee of Direc-

tion have most wisely associated with Dr. Sanderson

under the title of Assistant Professor, Dr. E. Klein, whose

name is well known as the contributor of valuable articles

to Strieker's " Histology," and of several important em-

bryological researches. Well trained as a pupil of Briicke

and Strieker in the methods of research, whether physi-

cal, chemical, or microscopical, young in years though old

in accomplished work. Dr. Klein is singularly fitted for

the post. Dr. Sanderson is much to be congratulated in

having so able a coadjutor.

It may not be out of place if we attempt to give our

readers an idea of the work which we suppose will be

done or attempted in the laboratory of the Bro'.vn In-

stitution.

The facts on which the science of disease, so far as it

may as yet be called a science, is founded, are gathered

from two sources, the bedside and the laboratory. In

clinical studies the same, or even greater, exactitude is

required as in those of the physicist or chemist ; but

even when they are conducted in the wards of a hospital,

the Harveian method of " searching out the secrets of

nature by way of experiment," can only be applied under

limitations which very materially embarrass the inquiry.

The pathologist at the bedside is not in the position of an

experimenter, but only in that of a student, who stands by

at a greater or less distance, while another, over whom he

has no control, performs experiments in his presence,

without deigning to explain to him their nature or pur-

pose. The true physician fears to meddle with the pro-

cesses of which he is the attentive and anxious spectator.

Although the more ignorant members of the medical

craft—the so-called " practical " men—may sometimes,

with the best intentions, experiment on their patients with

harmful drugs, such experimentation is repudiated by the

man of science.

There are, however, many questions relating to disease,

of the most profound importance to the human race, which

cannot be solved, and never will be solved, by thus, as it

were, standing on one side and watching what goes on at

a distance ; such questions, for example, as the nature of

contagion, and those which relate to the origin and proxi-

mate causes of our most common diseases, such as inflam-

mation, fever, and tubercle. The knowledge which has

been acquired on these subjects during the last few years

has been gained by work done in laboratories. The ad-

vantages of this mode of inquiry, as compared with the

indirect clinical method, are of two kinds—the one

relating to the objects of observation, the other to the

means which are at the disposal of the inquirer. In deal-

ing with animals, he is embarrassed by scarcely any of

the limitations which render clinical observation so diffi-

cult. The very considerations, indeed, which in the case

of man, absolutely forbid his entertaining any other pur-

pose excepting that of prolonging life and alleviating pain,

not only allow, but encourage him, in the case of animals,

to disregard altogether the present suffering for the future

benefit. We are clearly justified in profiting by the suffer-

ings of the lower animals for mans sake. We may
subject them experimentally to the action of remedies

without any immediate view to their being thereby bene-

fited. We may place them under conditions which we

know will produce disease, for the purpose of studying

the mode of action of those conditions. We have



I40 NATURE {Dec. 21, 1871

at least as good a right to kill sick animals for

the purpose of investigating the anatomical changes

produced by disease, as to slaughter healthy ani-

mals for food. And even if in the pursuit of our inquiries

we are compelled to inflict pain, we are perfectly right in

doing so—provided that truths valuable to humanity are

to be learnt by it.

The other respect in which the comparative patholo-

gist has an advantage over the clinicist, lies in the choice

of means. It is true that during the last few years much
progress has been made in the application of instru-

ments of precision to the investigation even of human
diseases ; but, after all, there are few of those instruments

which are really valuable. In the case of animals it is

entirely different. The microscope may be applied to the

investigation of tissues unaltered by those changes which

speedily follow the e.\tinction of life. The measurement

of the temperature of the body, whether with relation to

the changes which it undergoes in disease, or to the dif-

ferences between diseased and healthy parts, can be per-

formed in animals with all the exactitude which such

investigations require— in man such exactitude is impos-

sible, because the conditions of observation cannot be

controlled. Instruments of precision may be used for the

investigation of the changes which disease produces in

the mechanical functions of respiration and circulation,

which, for reasons already adverted to, could not be

applied in the sick room, or in the wards of a hospital

—

and if they were applied, would yield no satisfactory

results.

Again, in animals it is possible to apply the ordinary

methods of chemistry to investigate the modifications

produced by disease in the process of nutrition ; whereas

in man this is attended with such insuperable difficulties,

that it may be regarded as impossible.

Many other similar examples might be mentioned ; but

these may serve to explain the way in which we hope to

see the new laboratory at \'auxhall brought into rela-

tion with the hospital for sick animals. Believing that

the study of pathology, like that of physiology, of which

it forms part, can only be successfully prosecuted by

observing the operation of chemical and physical laws in

the living diseased body, and applying the same methods

as are used by the chemist and physicist to their investi-

gation, and that the more this principle is acted on, the

more rapid and solid will be the progress made, we
regard the establishment of the Brown Institution as an

important step in the right direction. We should have

been still better pleased if it had been a laboratory of

physiology, for this ought to have preceded the other.

We think it, however, not unlikely that it may, by setting

an example of good work, exercise a considerable indirect

influence in the promotion of physiological studies in this

country.

We must not omit to mention that although the labora-

tory is intended for research rather than for instruction,

it will be open to those who may wish to engage on their

own account in scientific inquiries. The only condition

imposed by the directors on those who desire admission

to the laboratory as workers, is the possession of " previous

scientific trainmg." Each worker will have to defray the

expenses of material, but no other payment will be re-

quired of him. It is understood that the laboratory will

be opened on the ist of January, 1872.

FOREIGN YEAR-BOOKS

Jnhrbuch dcr Erfindungen. Herausgegeben von H.

Hirzel und H. Gretschcl. Sechster Jahrgang. (Leipzig :

Quandt und Hiindel ; London : Williams and Norgatc,

1870; pp. 472.)

THE sixth volume of this series fully sustains the

high character achieved by its predecessors. As-

tronomy, physics and meteorology, mechanics and ni':-

chanical technology, and chemistry and chemical tech-

nology form the subjects of the respective chapters.

We cannot open any part of the work without observing

the care with which it is edited. We shall select for special

notice the latter part of the chapter on chemistry, which

treats of organic compounds, beginning with the following

paragraph upon the products of oxidation of paraffin. After

describing the recent improvements introduced by Hi.ibner

in the preparation of this substance from coal-tar, and in

its mode of purification, and noticing its remarkable

stability (it being unaffected by concentrated hydrochloric

or sulphuric acids, and by the alkalies), the reporters

state that there are certain oxidising agents, and especially

chromic and nitric acids, which it is unable to resist. Gill

and Meusel have studied the action of these reagents on

paraffin, and have arrived at the following results :

—

" The paraffin in common use fuses at 56- C, and by
repeated crystallisation from sulphide of carbon the fusing

point may be raised to 60" and upwards. If we boil from

300 to 500 grammes of pure paraffin with 120 grs. of bi-

chromate of potash, and 180 grs. with sulphuric acid

diluted with twice its volume of water for three or four

days in a glass retort till the chromic acid is completely

1 educed to chrome-oxide, acetic acid and other acids of

the same series, and principally cerotic acid, are formed
;

the latter being a white solid substance that does not fuse

at a lower point than 78° C, and also occurs as a main
constituent of bees'-wax. If we boil paraffin continuously

with five or six times its volume of nitric acid of I '3 sp. gr.,

which has been previously diluted with lA times its

volume of water, we likewise obtain cerotic acid, in addi-

tion to acetic, butyric, valerianic, and succinic acids, and
other products" (p. 261).

Passing over a section on " Fats, fatty oils, and allied

substances, and the products of their decomposition,"

in which is a notice of the explosive compounds derived

from glycerine, we come to one treating of " Resins,"

in which there is a notice of Puscher's interesting and

highly-practical communication on shellac-ammonia solu-

tions. Perhaps the most valuable of the applications of

these solutions is their property of dissolving certain of

the aniline colours, as aniline green, aniline yellow, and

fuchsine.

The organic non-nitrogenous acids, the carbo-hydrates,

alcohol and its products, the albuminous bodies and their

allies, newly-discovered organic bases, pigments and pig-

ment-yielding bodies, both natural and artificial, nutritious

matters, and disinfectants, are all duly considered. The
report on artificial pigments is especially deserving of

commendation. It consists of nearly fifty pages full of

practical matter, and, taken in conjunction with a pre-

vious report that appeared in the second volume (for 1 866),

forms the most complete summary of this important de-

partment of practical chemistry, that, taking its limits

into consideration, we are acquainted with.

As usual the volume concludes with a necrology for the

past year.



Dec. 2 1, 1871] NATURE 141

OUR BOOK SHELF
Marvels ofPond-Life: or a Year's Microscopic Recreations

nmon^ the Polyps, Infusoria, Rotifers, Water-Beats,
tind Polysoa. By Henry J. Slack, F.G.S., &c. Second
Edition. (London : Groombridge and Sons.)

This liule volume is already so well .ind favourably
known to microscopists that any formal notice or com-
mendation is scarcely necessary. Professing only to be a

first book on " Pond- Life," it does not attempt more than
to guide the young student in searching after, collecting,

and examining the various animal organisms which in-

habit fresh water. The division into months indicates

that it is also popular rather than abstruse, and the num-
ber of species mentioned or figured is very limited. There
appears to be no good reason why the present edition

should not have made an advance beyond its predecessor,

and given us an additional chapter or two on the con-
struction and management of small aquaria at home,
adapted especially and entirely to minute pond-life, by
means of which metropolitan students might continue

the study when unable to go to the ponds ; and also on
those artificial ponds for the evolution of Infusoria, so

much alluded to of late, infusions of organic substances.

Keeping in view the simple pretensions and elementary
character of this volume, it fully answers the design of its

author, and we are glad to announce the appearance of a
second edition.

Physikalisches Repetitoriutn, &^c., &'C. Von Dr. Ferdi-

nand Bothe. Second Edition, revised and enlarged.

(Brunswick: Vieweg, iS/r.)

A BRIEF enumeration of the more prominent facts and
formula; of physics ; carefully divided into subjects, and
with occasional dates and names of inventors or disco-

verers. We conceive that to make an excellent work of

this kind (if such a thing be at all desirable), all that is

necessary, is to take a really good treatise on natural phi-

losophy and construct something between an Index to,

and an Abstract of, its contents. It seems probable
that some such process has been employed by Dr. Bothe

;

but eiiher he cannot have used a trustworthy book for

analysis, or his analysis is not a faithful one. In fact, if

we look on it seriously, a more painful volume we have not

often met with ; nor a more amusing one, if we could fancy
its blunders intended to amuse. We simply open its pages
at hazard, and make a few pickings :

—
" 64. The density and resilience {Spannkraft) increase

in proportion to the pressure, the \-olume is inversely as

the pressure, and vice <v';-j'(?— Boyle's or Mariotte's Law,
1679." James Bernoulli was a contemporary of these

men, and says in his work, " De Gravitate Aetheris,"
" \'eritas utriusque hujus reguhv manifesta fit duobus
curiosis experimentis ab Illustr. Dn. Boylio banc in rem
factis, qua: videfis \sic\ in Tractatu ejus contra Linum."
The date of this tract of Boyle's is 1662, and it is to be
observed that Bernoulli does not mention Mariotte at

all. We notice, in pissing, that Young's name is not
mentioned under Capillarity, and we arrive at the follow-

ing curiosity :

—
" 140. Unit of momentum or of work

{Arbeit) is the force {Kraft) which can in one second
communicate to unit of weight a velocity of unit of

length. (Its) metrical measure is the kilogramme metre

;

in Prussia, England, &c., the foot-pound." But we beg
Dr. Bothe's pardon. We had no right to render Arbeit
by " work," which is its usual equivalent in scientific books ;

for looking back we find :

—
" i 29. The product of the

weight of a body into its velocity is called .Vlomen'um,
and also /i/Zw/" ! It is scarcely possible to conceive a
more hopeless jumble of essentially different thinjjs than
these sentences exhibit. The Heliotrope is (46S) ascribed
to Gauss, 1S30 (?}. Did not Drummond use it in 1S26.''

471 gives Bunsen and Kirchhoff the credit of the spectro-

scope, with its collimator, &c. What of Swan ? As to the

equality of absorption and radiation. Angstrom is given
without date, Stokes and Balfour Stewart not mentioned.
" 472. The planets and comets (I) send back only the rays
which the sun has sent to them." 4S4. In the enumera-
tion of the earliest attempts to produce photo.:;raphic im-
pressions, there is no mention of Wedgwood, &c. 558.
No mention is made of Northmore, whoie long priority in

the liquefaction of gases was insisted on by Faraday. 592.
The old story of Mayer and the dynamical theory of heat.

His date is given as 1 842 ; Davy and Rumford (who did all

that is referred to in the text more than forty years before)
are not mentioned. Joule is coupled with Clausius, and the
date iS53isassignedtothem ! Of Carnot, Colding, Rankine,
Thomson, &c., not a word. 59S-600. The experimental
laws of heat of combination are very imperfectly given,
and, without any mention of Andrews and Hess, handed
to Thotnsen and Favre and Silbermann, with the date
1853 ! 666. The similarity of the order of bodies con-
sidered separately as conductors of heat and electricity is

given to Wiedemann and Franz in the same proUfic year.

Surely Forbes pointed it out twenty years earlier ! So far

as we have seen. Sir W. Thomson, Clerk-Maxwell, &c

,

are not even named in the book.
If the reader remember that these are merely the things

which have caught our eye in turning over tlie pages at

random, he will not blame us for absolutely declining to

examine the work more closely. A series of working
tables is appended, but without very close examination we
should hesitate to trust them, after what we have seen of
the character of the book. That we have noticed it at all

is due to the circumstance that some consolation is to be
derived from the mere fact of its existence. We are all

(in consequence, perhaps, of recent events) more or less

imbued with the notion that Germany (Prussia especially)

is rapidly taking the lead in matters of scientific education
and investigation ; and no doubt there is some truth in

this. But the game is not lost, we are not yet passed in

the race, and our old supremacy is quite within our reach
even now, provided we make speedy and sufficient exer-

tions to regain and maintain it. It will not drop into our
mouths for a mere wish ; but is it reasonable to wonder at

the state of science in this country, where so few states-

men pay the least attention to it, when we find that even
in enlightened Prussia, such a book as the above can be
written by a recognised teacher, and published in a second
edition by one of the highest firms in the world?

LETTERS TO THE EDITOR

[ The Editor docs not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
comnninications.

]

Proof of Napier's Rules

I AM greatly obliged to "J. J. W. " for pointing out the objec-

tion of a want of generality in the construction of the figure con-

tained in my former letter (in Naturk, No. 106), for the proof
of Napier's Rules; which the more general construction no^r

described by "J.J. W." most simply anJ most effectually re-

moves. To illustrate his more perfect general construction with

a figure—D is the centre, and B12B' a part of the circumference

of a circular piece of cardboard, upon which the arcs Bi, 12 are

taken equal to the sides of the right-angled splierical triangle

which it is required to represent. If we jum DB, Dt, D2, and
draw BC, CA perpendicular to Dl, D2, the lalter perpen-

dicular prolonged meeting the circle of the circumference in B',

and join DB' ; and on AB' as diameter describe the semicircle

AC'B' ; and with the centre K, and radius AC, another circle,

meeting the semicircle in C, so that the straight line AC is equal

to AC ; and join B'C. Then it is easily shown that if AC CB
are the two sides, AB' is the hypothenuse of a right-angled

triangle, which, when the four triangles are closed together so as

to form a solid figure, will coincide with the triangle AC'B'. As
BC {or B'C) will then be perpendicular both to CD and to CA
(or C'A), it will be perpendicular to the plane DCA ; and the
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arc Bl, which is in the same plane with it, will be at right angles

to the arc 12. The third arc 2B' will therefore be the hypo-
thenuse of a right-angled spherical triangle, of which Bi, 12, are

the two sides. Calling tliese arcs or the angles of the faces re-

sented by them, a,b,c, and the angles opposite to them in the

spherical triangle, A,B,C, the proof of Napier's Rules, with this

solid figure, proceeds by the same direct steps as those already

described, with a special example of the figure in my former
letter. As the construction there described is confined to the
representation of a particular kind of right-angled spherical

triangle, and is therefore inapplicable to illustrate the proof of

Napier's Rules experimentally in every given case, the geneial

construction supplied by ''J. J. W.," which is limited by nosucli

restrictions, and which is at least equally convenient, will evi-

dently serve more effectively the same practically useful and in-

structive purpose.

Instead of " accessible," as applied to the difficulties of the

geometrical proofs produced by IMr. Cooley in his letter on
"Elementary Geometry" (in Nature, No. 103), which are

indeed there obviously overcome, I would have used the word
" surmountable" as more descriptive of geometrical difficulties,

properly treated and discussed, had the word immediately pre

sented itself to me ; but having often found an easily executec

model extremely useful and convenient in practical applicatit)n;

of Napier's Rules, with whose design, as a general resource tt

facilitate their study. I was not, however, so fully satisfied,

applied, perhaps unconsciously, to Mr. Cooley's demonstrations

a terra expressing strictly only the diffidence with which I ven

tured to present to readers of Nature my own very imperfect

geometrical contrivance. In thus making my difficulties acces

sible to " J.J.W.," I very gratefully acknowledge the assistance

which I have derived from his remarks on ray letter in Nature,
No. iii., and I cheerfully admit the merit and superiority of tire

general rule for constructing a proper model in cardboard, to

illustrate the proofs of Napier's Rules, and to facilitate their

study, v.'hich he has kindly consented to describe.

Newc.istle-on-Tyne, Dec. 16 A. S. Herschet,

Alternation of Generations in Fungi

I am sure that the Rev. M.J. Berkeley will exonerate me from
any deliberate intention to misrepresent him ; nor do I think

that there is, after all, much difference of opinion between us

regarding the present subject, unless, perhaps, iliat I am more
sceptical. I alluded to the paper cited by hinr from the "Journal
of the Horticultural Society," on propagation of bunt spores, and

not to his communications on the hop or vine mildew. I was
under the impression that he regarded the " four consecutive

forms of reproductive cells in the bunt" as an instance of

alternation of generations. On reference to the original paper,

I find that he did not go so far then as to indicate four consecu-

tive forms of reproductive cells ; but that Tulasne followed on
his track in 1854, and in 1857 Mr. Berkeley seemed to have
accepted the results of Tulasne's observations, since, in his " In-

troduction," he gives figures at page 318, in the description of

which the following phrases occur:— "spores of the second

order," " spores of the third order," "spores of the fourth order."

Here are the "four consecutive forms of reproductive cells" to

which I alluded. At page 321 he writes concerning the bunt :

— " The spores, however, are not immediate means of propaga-

tion ; they are, in fact, only a sort of prothallus, from which the

mycelium grows, producing at the tips, or on lateral branchlets,

bodies of various forms, which are themselves capable of germi-

nation, and immediately reproduce the spacies." The real

issue between us seems to lie in the phrase, " alternation ol

generations." If tlie bunt spores, on germination, produce
fusiform bodies, which, after conjugation, produce short

cylindrical spores, and thus intermediate reproductive cells

unlike the parent cell come between that and the ultimate repro-

duction of the species, I am induced to call it an "alternation

of generations." It would be waste of time to discuss phrases,

or I might take exception to the application of this phrase to the

Erysiphc'i. The conidia and pycnidia of the hop mildew may be
developed without sporangial conceptacles, and the parasite

reproduced without sporangial fruit, but I cannot recognise alter-

nation of generations in the reproduction of a species by means
of conidia, stylospores, or sporidia, or by one of these alone. If

such may be construed into an alternation of generations, it must
be by permitting greater elasticity to the phrase. Conidia ger-

minating and producing pycnidia, the stylospores of the pycnidia

germinating and producing sporangial conceptacles, containing

the sporidia which, upon germination, will produce the mycelium
and conidia again, returning to the original form after two or

three consecutive departures from it, appears to me a perfect type

of alternation of generations. I fully admit that " if it is once
established that a Puccinia produces an /Ecidium, or an^-Ecidium

a Puccinia, we sli'juld have a clear case, especially when the

third form reverts to the first again." Without the slightest

desire to " depreciate the labours of Oersted and De Bary," I

cannot admit that they have established facts until their obser-

vations are confirme I, especially when there is an evident possi-

bility of their having been deceived. I shall have no hesitation

in accepting the facts when they are confirmed by independent
and equally trustworthy observers, although I may be unable to

account for some of the phenomena. At present I must confess

that I am not so sanguine as Mr. Berkeley appears to be.

The correspondent signing himself "Mycelium" wishes to

know if " the liability to produce parasitic fungi is communicated
from the seed to the mature plant." In some instances we know
such to be the case, in others perhaps only suspect it. The
" bunt " is an instance, or why thesteeping of seed corn ? or how
did the Rev. M. J. Berkeley succeed in producing Ininted wheat
plants from seed corn inoculated with bunt spores? Two or three

years since I published particulars of a similar instance of celery

seed and Puccinia Apii. It would be as rash to affirm that this

is always tire case as to deny its occurring at all.

M. C. CooiCE

In Re Fungi

The letters in your last two numbers have reminded me how
ill this subject is studied by some botanists in this country. I

will give two recent instances : I. In the last number of the
jfounial of Botany, p. 3S3, it is positively stated that Agariciis

carti/a^iucits {a rare and very critical species by the way) was de-

termined by a growth which is there described a mere mass of
inycclinni. He must have been a bold man «'ho ventured to

name an agaric (above all things) from a mass of mycelium.
2. In tlie first number, October 1871, of the luio edition of
"Paxton's Botanical Dictionary"—"enlarged and revised"

—

under the article Ai^aricus there is to be found such a collec-

tion of obsolete names and absurd errors as to make the article

simply ridiculous. W. G. S.

Mr. Lowne and Darwinian Difficulties

Mr, Lowne (Nature, December 7) sees no difficulty what-
ever in explaining by what natural process an insect with a suc-
torial moulh is developed from one having the mandibular type
of mouth, but still he does not explain. He affirms there is no
doubt that "the pupa state is a modification (!) of the ordinary
process of skin shedding," and that this is " proved " by so many
facts that he cannot understand how it could be "denied," &c.,

but he does not prove it.

For aught I can tell, every internal tissue and every external
scale of the butterfly may be represented in the larva ; but I do
nor know and cannot prove that this is so, nor do I believe any
one can prove it. That the changes which take place during the

pupa state are very different from those that occur during any
portion of the larva period, will be admitted by every one who
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has kept silkworms or bred butterflies. Tlie assertion that there

is absolutely only a diflference i;i the time at which the successive

skins are formed in this and in ordinary ecdysis, is but assertion

on the part of Mr. Lowne. Indeed, controversy becomes profit-

less if authority is to be substituted for fact, and an attempt made
to silence opponents and stop inquiry by such positive assertions

as the abave and t'le f.illon'ing :
—"The imaginal skin is likewise

derived from cells laid down in contact with the imaginal discs."

If Mr. Lowne will bo so good as to explain what no books tell

me, and I fail to make out myself, I will study what he says with

great attention, and thank him heartily. He knows me well

enough to feel assured that I would do so ; but it is useless, and
he must permit me to say that it is not in good taste, for him to

comment about the "return of darkness," and to use expressions

move posiiive and arbitrary than are called for.

I.ct us, if we can, get at tlie facts concerning some of these

marvellous changes. For this there is nothing like discussion,

carried on with care and consideration, even for an opponent

;

and though the fittest may be certain that he will survive, don't

let any one be in too great haste to proclaim himself either sur-

vivor or fittest, or call himself strong and others weak, as has

been done once already by one distinguished evolutionist. Evo-
In'ion is a much quieter and far more complex process than some
enthusiasts would have us believe.

Mr. Lowne appeals to the fly. By all means let the fly be the

subject ol our inquiries. Of this creature he says, the nervous
system undergoes inodificalioii but not degeneration. Nov I

ask, what part of the nervous system that is present in the

maggot can Mr. Lowne find in the fly ? I have studied both fly

and maggot carefully, have worked at the matter lo.-ig, and have
utterly failed to find a (race of the nerve tissue of the maggot in

the fly. Not only so, but I find the nerves of the fly as different

as are the muscles from those of the maggot. The latter are

altogether distinct in structure and in action. They contract at

a very different rate, and are very different in many particulars.

Again, I must ask Mr. Lowne if he has seen any vestige of the

mouth organs in the larva, for he says:—"It is the mouih
organs of the larva which are new formations, not those of the

imago." I have failed in my attempts to find any traces. There
are other assertions about the alimentary canal and the sa.xual

organs which are not proved. Does Mr. Lowne mean to say,

for instance, t'lat he or anyone else can adduce any reliable ob-
servations to prove that "the sexual organs are gradually deve-

loped, even from the time when the embryo is enclosed in the

egg" ? On p. 112 of his book on this very matter he says that

he has not been able to verify Dr. Weissmana's assertion as to

their presence, even in the larva ; and now he suggests they exist

in the egg !

But I must ask Mr. Lowne to explain what he means by saying
in his'letter, tint it is an "utter mistake to suppose that any in-

sect is re-developed during the pupa state," and that the nervous
system " never undergoes degeneration ;" because on p. 1 16 of his

own book, published only last year, I find the following passage ;

"All the tissues of the larva iindergo degeneration, and the
imaginal tissues are re-developed . . . under conditions similar

to those appertaining to the formation of the embryonic tissues

from the yolk "
! Lionel S. Beale

The Auditory Nerves of Gasteropoda

In your issue for October 26, I notice an account of Leydig's
recent paper on the auditory organ of the Gasteropoda, which,
though excellent in other respects, has an error of omission which
I should like to see rectified. When so important a discovery
for morphology is discussed as that of the innervation of the
otolithic sac from the supra-cesophageal in place of the sub-
rcsop.'-.ageal ganglion which is its apparent connection in all

Gasteropoda (excepting the Heteropodous forms), the credit of it

should be given to the right man. That man is the most eminent
and accurate of French comparative anatomists—M. Lacaze-
Duthiers. Prof. Leydig states in the beginning of his own paper
that Lacaze-Duthiers' statements on this subject (published in the
Co/nftcs Rendus about three years ago, if my memory serves me,
and curiously mistranslated, siis-asophagien being rendered suh-

resophageal in one of the first numbers of the Monthly Micros-
copical Journal), caused him to direct his attention again to this

subject, and he has, as a result, confirmed the observations of the
French savant, w hich were in opposition to the previously-received

views of all observers, himself and Leydig included. Germany
has a host of indefatigable anatomists, and the services of Franz
Leydig, of Tubingen, are brilliant enough to eclipse most zooto-

micai reputations; but let us not, at this moment above all others,

forget to da justice, when the opportunity occurs, to a naturalist

whose comprehensive, accurate, and neautiful zojtomical mono-
graphs, rich in discoveries, have done more than those of any
otlier Frenchman to sustain the great name of Cuvier's school.

Naples, Dec. 8 E. R. Lankester

DR. CARPENTER AND DR. MAYER
A T the Anniversary Dinner of the Royal Society on

-'^"^ November 30, I was honoured by a request from the

President to say a few words in acknowledgment of the
toast to the Copley Medalist. I did so, stating briefly the
origin of my acquaintance with Dr. J.Tayer's writings.

Though Dr. Carpenter at the time was within sight of me,
it did not occur to me to introduce his name into my
remarks. A few days afterwards I was favoured by a
letter from Dr. Carpenter, in which he reminds me some-
what sharply of this and other lapses as regards himself,

and requests me to rectify the omission by a brief- com-
munication to the Atlicnceum or to Nature. It will

be fairer to Dr. Carpenter, and more agreeable to me, if

he would state his own case in cxtenso. Here is his

letter :

—

'•' University of London, Burlington Gardens, W.,
" December 5th, 1871.

" My de.\R Tvnd.'VLL,—If I correctly apprehended what
you said at the Dinner of the Royal Society in regard to

Dr. Mayer, you repeated what you had previously stated

in your Lecture at the Royal Institution in 1863, as to

the entire ignorance of Mayer's work which prevailed in

this country until you brought it into notice on that

occasion.
' Now, I very distinctly remember that a few days pre-

viously to that Lecture, I mentioned to you that as far

back as 185 1 I had become acquainted, through the late

Dr. Baly, with one of Dr. Mayer's earlier publications
;

and that, in bringing before the readers of the British
and Forcig;n Medical RL-vieiu (of which I was then the
Editor) the 'Correlation' doctrine, as developed in

Physics by Grove, and in Physiology by myself, I had
stated that we had both been to a great e.Ktent anticipated

by Mayer—as I should have shown much more fully if the
pamphlet had earlier come into my hands.

" I also most distinctly remember that, as you stated in

that Lecture, no one in this country—'not even Sir

Henry Holland, who knows everything'—had ever heard
of Mayer, I spoke to you again on the subject a few days
afterwards ; and that you then expressed )-our regret at

having entirely forgotten what had previously passed be-
tween us on the subject.

"As it would seem that this second mention of the matter
has also passed from your mind, I shall be obliged by your
looking at the passages I have marked in pp. 227 and 237
of the accompanying volume, from which I think that you
will be satisfi-jd that I had at that date correctly appre-
hended Mayer's fundamental idea, and that I have done
the best to put it before the public that I could under the
circumstances—the article having been in type and ready
for press before his pamphlet came into my hands.

" Since, in thus bringing forward .Mayer, I spontaneously
abdicated the position to which I had previously behoved
myself entitled, of having been the first to put forward
the idea that all the manifestations of Force exhibited

by a living organism have their source ab extra, and not
—as taught by physiologists up to that time

—

ab intra, I

venture to hope that you will do me the justice of stating

the real facts of the case in a short communication either

to the Atlienatan or to N.VTURE.— I remain, my dear
Tyndall, yours faithfully, " WiLLi.Ajr B. Carpenter

" Prof. Tyndall."

This letter was accompanied by a volume of the
Medico-C/ururgical Rcvieiv, containing an article headed,
" Grove, Carpenter, &c., on the Correlation of Forces,
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Physical and Vital." As I am very anxious that my
amende to Dr. Carpenter should be all that he could de-

sire, 1 shall deem it a favour to be permitted to publish

in Nature the passages to which, by marginal pencil

mirks, he has directed my attention. The first of them
is this :

—
" We now come to the memoir ' On the Mutual Rela-

tions of the Vital and Physical Forces,' communicated to

the Royal Society by Dr. Carpenter, which bears date

June 20, 1S50, and which is published in the ' Philosophical

Transactions' for last year. This, we believe, is the first

systematic attempt that has been made, in this country at

least, to work out the subject, and, as it is mainly an
expansion of the ideas which had been put forth in our o^n
pages at the beginning of 1848, the author may claim

priority as regards the enunciation and development of

the idea, both of Dr. Fowler and Dr. Radcliife, although

to a certain degree anticipated by iNIr. Newport. We
shall presently find, however, that both these gentlemen
were themselves anticipated in a quarter they little guessed,

and the whole case is obviously one of a kind of which
the history of physiology as well as of other sciences

furnishes many examples, in which a connecting idea,

developed in another department of inquiry, struck many
individuals at once as applicable to the same class of

facts, and was wrought out by them in different modes,
and ^^ith various degrees of success, according to their

previous habits of thought."

The impersonal way in which this and other passages

of the article distribute merit among scientific authors
caused me to ask Dr. Carpenter who wrote it. His reply

to me was " 1 thou-;ht I had made it sufficiently plain

to you that the article was written by myself"
Here follow the other marked passages quoted in

full :—
" We must not omit, however, to give our readers some

account of the remarkable production of Dr. Mayer, who
seems to have arrived at conclusions in all essential

respects similar to those of Prof Grove and Dr. Carpenter
previously to the publication of the first edition of the
' Correlation of the Physical Forces,' though subsequently

to the delivery of the lectures in which Prof Grove first

announced his views and to the publication of the abstract

of them. Of the existence of this treatise we have only
recently been made aware, and we venture to affirm that

Prof. Grove and Dr. Carpenter were alike ignorant of it.

We bring it before the public now, both as an act of

juslice to its author, and also because it affords additional

evidence in favour of the Correlation doctrine, that it

should have been independently worked out by a clear

and intelligent thinker.
" The first part of Dr. Mayer's treatise is concerned

entirely with physical forces. He starts with the two
axioms, ' Ex nihilo nil fit,' and ' Nil fit ad nihilum,' and
founds upon abstract considerations his first argument for

the unity of force, and for the convertibility of those
which are commonly accounted distinct forces. Of this

convertibility he then proceeds to adduce experimental
proof, in very much the same mode wiih Prof. Grove,
and he at last arrives at the following scheme e.^pressive

of their relations.

1. P'orce of Gravity. | Mechanical Force.

2. Motion.
i

Mechanical Effect.

A. Simple.

1j. Undulating, vibiatory.

i 3. Heat.

Imponderables. I 4. Magnetism, Electri-

( city. Galvanic current.

5. Chemical decomposi-
tion of certain ele-

ments. \

Chemical combination I

of certain other ele-

ments. J

Chemical
Force.

" He then passes on to the study of vital phenomena,
and he finds, like Dr. Carpenter, the source of all change
in the living oganism, as well animal as vegetable, in

the forces acting upon it ab externa ; whilst the changes
in its own composition he considers to be the immediate
sourci of the forces which are generated in it. He
does not enter, like Dr. Carpenter, into an analysis of

the phenomena of growth and development, but fixes his

attention rather upon the production of heat, light, elec-

tricity, and (above all) motion by living bodies, and aims
to show that all these forces are developed in the course

of material changes in the organism, and hold a certain

definite relation to them. On these points his exposition

is very full and complete, and the perusal of his essay
will amply repay any who desire to see how much miy be
done in imparting precision and clearness to physiological

reasoning by minds trained in the school of exact science."

To these passages I would add one other brief quotation
regarding the conversion of heat into electricity :

—

' Of the production of electricity by heat, the

phenomena first brought into view by Seebeck, and known
under the name of 'thermo-electricity,' afford the most
characteristic example. When dissimilar metals are made
to touch, or are soldered together, and are heated at tire

point of contact, a current of electricity is set in motion,

which has a definite direction according to the mital
employed, and which continues as long as an increasing

temperature is pervading them, ceasing when the tempera-
ture is siationary, and flowing in the contrary direction

whilst it is decreasing" (pp. 213-14).

Having thus, it may be tardily, done justice to Dr.

Carpenter, a very few words regarding his letter will com-
plete the subject.

1. Dr. Carpenter has «6i/ correctly apprehended what I

said at the dinner of the Royal Society in regard to Dr.

Mayer. Neither at that dinner nor on any other occasion

did I say that the ignorance of Mayer's labours in this

country was " cntii-e.'"

2. I have not been altogether unmindful of Dr. Car-

penter's desire to have his name mentioned in con-

nection with this subject. In the printed report of

the lecture referred to by Dr. Carpenter, delivered

not in 1863 but in 1862, and published in the Pro-

ceedings of the Royal Institution for that year,

these words appear— " Mayer's physiological writings

have been referred to by physiologists—by Dr. Car-

penter, for example—in terms of honouring recogni-

tion. We have hitherto, indeed, obtained fragmentary
glimpses of the man, partly from physicists, partly from
physiologists ; but his total merit has never yet been
recognised as it assuredly would have been had he chosen
a happier mode of publication."

3. If this be not sufficient, my error was one of ignor-

ance, not of will ; for it is an entirely new idea to me that

Dr. Carpenter regarded his relationship to Dr. INlaycr in

the light of a " spontaneous abdication," and it explains

to me, what I could not previously understand, the im-
portance attached by Dr. Carpenter to the passages above
quoted.

4. 1 have looked at p. 227, and, indeed, throughout the

entire article mXhz Medico-Chirurgical Kcviexv (and else-

where), for evidence to prove that " at that date " (or at

any other date), Dr. Carpenter had "correctly appre-
hended Mayer's fundamental idea," which is that of

quantitative or numerical equivalence. Had I found such
evidence, it would give m.e sincere pleasure to reproduce
it here, but my search for it has not been successful.

5. This however entirely depends on my ability to

appreciate such evidence. Holding the opinion that he
does regarding the claims of his work to public recogni-

tion. Dr. Carpenter is perfectly consistent in deraandmg
that even in an after-dinner speech those claims shall not

be ignored.

John Tyndall
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THE GEOLOGY OF OXFORD'

PROFESSOR PHILLIPS'S new work on the Geology
of Oxford and of the Thames Valley is a most im-

portant contribution to the knowledge of the ancient liis-

tory of the earth, and supplies a need which happens just
at this time to be keenly felt. The Palsozoic rocks had
been described and the form s of life which they contain
unfolded, in " Siluria." The second, or Mesozoic chapter,
is written with remarkable ability in the present work.

Fig. t.—Megalosauiu';—hind leg. Scnle, one-teiuh of nature.
This restofalion in outline of the left hind limb of Megalosaunis i.s drawn from specimens, with the exception of the fibula, calcaneum, and

ordinary phalangal bones—the claw-bone is known. Dotted lines represent the probable position of the pubic and ischial bones (according to the
view of Professor Huxley) ; these being preserved in the British Museum and in the collections of the University of 0.xford.

The principal bones are marked :— il. = ilium, pub. = pubis, isch. = ischium, fern. = femur, tib, = tibia, fib. = fibula, c. = calcaneum, a. =
astragalus. Cuvier supposed the calcaneum to be smaller than here represented.

The position of O.xford relatively to the formations which 1 and on the other from the basin of the Lower Thames,
traverse Britain diagonally from the north-east to the

j

renders it a convenient centre around which to group
south-wt st, equidistant on the one hand from the Malvern

! observations which are primarily local, but which also affect

Hills which overlook the low-lying vale of Tewkesbury,
j

the general question of Mesozoic Geology. In its latter

, „ „ , r ri f J J .1. ir 11 r .V Ti, •' -D 1 ^. n,,-ir aspcct the book demands a most careful attention. The'" Geology of Oxford and the Valley of the Thames. By John Thillips,
\

, '^
, r i i j »i, r 11 1 v t

M.A.. F.R.S., F.G.s. (Oxford Clarendon Press : 1871). I large number of plates and thc carefully prepared lists
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Fig. 3.—Scapula of Celeosaun

of fossils will be welcomed by all palaeontologists ; and
those who enjoyed the advantage of studying geology at

Oxford will find in this book the subject-matter of many
of the lectures, and will have recalled to their minds the

cale. onc.tenth of 1

many pleasant associations connected with the expeditions
of the Professor.

The work, as might be expected from the great and
varied knowledge of the writer, is many-sided. In it the



Dec. 2 1, 1 87 1

J

NATURE 147

physical geographer will find the delicate questions of
|
physicist the temperature and the prevailing winds ; and

denudation, and of the excavation of hill and valley, dis- the surveyor the position and thickness oi the various
cussed ; the meteorologist will find the rain-fall tabulated ; strata from the Malverns eastward to London,
the hydraulic engineer the amount of water which is Prof. Phillips has, however, devoted his main streno-th to
available for the use of O.xford and of London; the the description of the wondrous forms of reptilian life which

I and Fibula of Ceteosaunis. Scale, o
1848 ; the right-hand figure that found i small fibula foiuid i

have been furnished by the neighbourhood of Oxford, and We owe to Prof Huxley the clue to the right interpreta-

which are preserved in a museum which is worthy of an old tion of the bones of both these animals, and the right

and wealthy University. The description of the Megalo- definition of the whole groupofDeinosauria, or Ornithoske-

saurus, and especially of the Ceteosaurus, is a most valu-
,
lida, to which they belong, as being intermediate in cha-

able addition to Palreozoology.
j

racter between the stnithiousbirds and the reptiles. Tothis
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1

conclusion however, he was largely aided by Prof. Phillips, Stonesfield had been assigned to its true position in the

and that i't is true is rendered almost certain by the skeleton of its possessor, and the so-called "clavicle"

independent observations of Prof. Cope on the fossil ' shown to be in all probability a long, stihform, bird-hke

rpntiles of America When the large pelvic bone from ischium, there could no longer be any doubt as to the
reptiles of America.

Fig. 5.—H^ad of Megalosaunis. Scale, one-tenth of nature.
, , 1 ti c ivne of Varanus

Restoration of the head and lower jaw, of which, however, only the anterior portions arc known. These are sliaued. i nc lyp

i followed i), general, but the postorbital arrauRement is different, the bony circle there benig completed from cousidenng iguana

,ith some eye to crocodile. The length of head as thus drawn (thirty-nine inches) is less than that usually allowed (five feet).
i,,,ervenhia

The posterior part of the ma.xillary bone is separated from the orbit, notwithstanding its smooth, apparently tree "^S«! "^ ^",
;,on,inuou"s-• • " nay be objected to. The nasal cavity is siipposed to be divided by a median ridge he snglena^^^^

o openings, as in some of the monitors. The intermaxillary bones, which originally included four teeth eacn,

? adult specimen.

kind of animal to which it belongs. The massive an-

chyloscd sacrum of five vertebr.c, and the whole arrange-

continuation of the jugal. This 1

'ntcrmaxillary bone) into twitir the
appear

i

xill.i

ment of the pelvic arch, as well as the peculiar form of

The left

spec'mens

. ScaleFro. 6.—Megalo
aspect of the sh

ens in the O.vford Museum, w

kver end of the humerus. It

1 arrangement and the furm
id speci.illy how closely 11 reser

Scapula. 2. Caracoid

one tenth of na
here restored

; complete e.vcept

tline fron

.., ,,. ... regard ti

will be remarked how bird like in th

of the bones is the humero-scapula

the astragalus and the shape of the coracoid and scapula,

indicate a close alliance with the birds ; while, on the

other hand, the rest of the structure is mainly reptilian.

The specimens which are preserved m the Oxford

Museum, and which have been figured by Prot.

Phillips, afford a very complete idea of the creature. 1 he

magnificent upper ma.xiUary described by Prof. Huxley

in the ' Geological Journal," enables the front portion

of the cranium to be restored with considerable certainty,

and the accompanying woodcut (Fig. 5) may be taken to

represent the entire head.
. r\ c a

The premaxillaries of the Megalosaurus from the Uxtord

clay, in the collection of Mr. James Parker, are traversed

by foramina which may indicate the presence of a small

horny beak, or snout.

The arrangement of the shoulder girdle may be seen

in Fig. 6, in which i = Scapula ; 2 = Coracoid ;
and

3 = Humerus, as well as that of the pelvic arch and

hind leg (Fig. i), and the comparison of the two dia-

grams, will show the enormous disproportion of the hind

to the fore limb in respect of size. All these three figures

are drawn to one-tenth of natural size, and enable us to

realise the form of one ol the most remarkable of the

fossil reptiles. The recent discovery of a nearly perfect

skeleton by Mr. James Parker establishes the fact that

some, at least, of the opistho-ccelian vertebra, on which

the genus Streptospondylus has been based by Prof.

Owen, belong really to this animal. In point of time,

the Megalosaurus lived from the Liassic to the Wealdeti

age, and was one of the most formidable inhabitants of

the great Mesozoic continent. The pains and labour

which Prof. Phillips has bestowed in collecting and

putting together the fragments and disjcita monbm of the

animal, and the careful criticism to which he has sub-

jected each bone, render this portion of the work pecu-

liarly valuable.
r -i

Nor is the chapter on the most gigantic of the fossil

reptiles, the Ceteosaurus, inferior in interest to that which

relates to Megalosaurus. The bones discovered m the

Great Oolite at Enslow Bridge, near Oxford, in 1870,

settled for ever all doubt as to the animal having been

aquatic or terrestrial. The scapula (Fig. 3) and the

ilium (Fig. 3) resemble in general outline those of

Megalosaurus, and show that the animal belongs to the
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same Deinosaurian class, although " its fore limbs are
more crocodilian," and "its pelvic girdle ni'jre lacertian."

And the evidence ot'fered by the articular ends of the
bones of the extremities being adapted for movement in

particular directions, the possession of large claws, and
the hollowness of the long bones, indicate that it was of
terres'rial, and not, as its name seems to imply, of marine
habit. It may, however, have been, as Prof. Phillips

suggests, "a marsh-loving or river-side animal." Its

gigantic size may be gathered from the fact that one of
the femora measures no less than 64, and a humerus 51

'5

inches (Fig. 4).

Nor is there evidence wanting as to its diet. From the
mutilated fragment of a tooth in the O.'cford Museam,
Pr -f. Phillips infers that its possessor lived on vege-
tables, since it resembled "that of an iguanodon in gene-
ral shape (as far as can be known, one edije being broken),
with a similar Svveep of the concave surface seen in the
diagram, and corresponding alternation towards the edge.
The edge is not serrated, but the stria; of accretion are so
arranged as to suggest that it may have been." The
truth of this conclusion is proved by the subsequent dis-

covery of a nearly perfect crovvn by IVIr. Burrows, one
of my students, m the Enslow Quarry, which has very
much the appearance of a young tooth. It presents the
serrations which have been worn away in the specimen
above described, and bears out completely Prof.

Phillips's description.

I have chosen merely these two animals as illustrating the
subject-matter of the book, which is in every sense worthy
of the high reputation of its author. W. B. D.

PARTHENOGENESIS AMONG THE LETI-
DOPTERA

'T'HE pirt of the Archives Ncerlandaises, published
' by the Societe HoUandaise des Sciences h. Harlem,

for 1870, contains the results of some very interesting ex-

periments undertaken by M. H. Weijenbergh, jun,, on
the above subject, one fraught with considerable interest

to others besides entomologists. By Parthenogensis is

meant the power that is possessed by females of pro-

ducing eggs endowed with vitality, and from which
youn;j ones are produced, without impregnation taking

place on each occasion. This subject has been extensively

treated by von Siebold in his " VVahre Parthenogenesis

bei der Schmetterlinge und Bienen," Leipzig, 1856, but

confirmatory and new investigations were much needed.
Those of M. Weijenbergh were conducted with every
possible care and precaution, so that they can be re-

lied upon. In the autumn of 1S66 he sav a male and
female of the species Liparis dispar together, and
some days afterwards he saw in the same place a great

quantity of the eggs, about 500 in number. In order to

leave the rearing of these to natural processes, as far as

possible, he left them exposed all the winter in the open
air, and in April 1867, he removed them into his house.

Before the end of the month the caterpillars had suc-

cessively made their appearance. These were regularly

fed, and by the middle of July each of the chrysalides

which had been formed during June gave birth to a perfect

butterfly. It was easy, with a little practice, to distinguish

the sexes whilst in the caterpillar state, and all the males
were removed as far as possible, and the females were
placed in a box closed to all access from without. So suc-

cessfully was this separation of the sexes effected, that

only one male butterfly made its appearance among the

females ; and, as these had been successively removed
to a third closed box as soon as they escaped from
the chrysalis state, it was only necessary to sacri-

fice the three or four females which were in the box
at the time. In all, about sixty females were obtained,

to which there was absolute certainty that no male
could by any possible chance have had access. Of

these, two-thirds laid eggs in the autumn,—some, one,
two, or three eggs only ; others as many as ten or twenty,
but yet even at the most not one-twentieth of the eggs of
their mother. The other one third laid no eggs at all. In
all about 400 eggs were collecled, which were removed
and carefully packed up till April 1868, when a large
number of little caterpillars were seen. These were im-
mediately placed on leaves in a large glass vase and
watched carefully. It was easily to be seen that this

batch of caterpillars possessed far less vitality than those
of the previous year. A large number of the eggs dried
up and were worthless, some fifty caterpillars alone appear-
ing, and of these only about forty survived to become
chrysalides. From thi'se, by the end of July, twenty-
seven butterflies made their appearance. The same pre-

cautions having been taken as before, the number of
females was found to be fourteen. Of these, when again
there had been no possibility of male access, one half laid

no eggs, the remaining half, however, laying in all

a fair number. As in previous years, these were re-

moved and left all the winter carefully picked up, till, in

April 1869, three years after the commencement of the

experiments, young caterpillars again made their ap-

pearance. From these, strange to say, the number of

butterflies obtained vvas in excess of those oljtained in

the previous year. The number of females as compared
with males, was almost the same, in contradiction to

the results of other investigators, which had indicated the

probability of the ratio of the males to the females

greatly increasing with each additional year. The eggs
laid by the females of this year, carefully isolated as

before, were Dacked up during the winter, but when
examined in the spring of last year, 1870, no caterpillars

made their appearance, the eggs became shrivelled up,

and the experiment was at an end. There is every

reason to believe that it was most carefully conducted, and
that every regard was paid to strict accuracy during the

whole three years or more that the experiment vvas being

carried on. The results amount to these ;

—

(l.) Aug. 1866, eggs laid by impregnated female ; April

1867, caterpillars appear ; and, in July, perfect butterflies.

(2.) Aug. 1S67, eggs laid by females of this year without

impregnation; April 1868, caterpillars appear, and, in

July, perfect butterflies.

(3.) Aug. iS5S, eggs laid by females of this year without

impregnation; April 1869, caterpillars appear, and, in

July, perfect butterflies.

(4.) Aug. 1869, eggs laid by females of this year without

impregnation; April 1870, no results—the eggs all dried

up.

Thus, after the first impregnation of the female m the

autumn of 1866, three successive broods of caterpillars

and, ultimately, of butterflies made their appearance ; and
four successive times were eggs laid without further impreg-

nation, in three of which they proved endowed with vitality.

It would take a long series of experiments, each conducted

with the same care as this, before an average could be

drawn to determine the limit of this strange reproductive

power. These experiments are so easily performed, and
yet so valuable when accurately made, that a wide

field is opened to those who do not care to undertake

long and elaborate scientific investigations, and to such we
most cordially commend them. Their value, as bearing

on the theories of spontaneous generation, is very great,

as there is much apparent probability that this power

of Parthenogenesis will increase as we descend in the

scale of life just as it decreases as we ascend. By its

aid many phenomena, now apparently very strange and
perplexing, will be found to be but obeying one great and
universal l\w of nature, which becomes less visible the

higher we ascend in the scale of life, but yet never ceases.

In conclusion, it may be stated that this power of Pa:-

thenogenesis has been found in many species of butter-

flies, and also among bees ; and M. Weijenbergh, at the
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end of his interesting paper, gives a list of the seventeen

or eighteen species which are known to him, or whicli

are recorded as possessing this power. It is extremely

probable that the more the subject is investigated, tlie more
commonly will it be found to exist. J . P. E.

RESULTS OF SANITARY IMPROVEMENT IN
CALCUTTA

WHEN a great public work is being done, it is a

duty to call attention to it. In March 1S62. Prof
Longmore, of Netley, who had acted as Sanitary Officer

during the Mutiny at Calcutta, gave the following evidence

before the Royal Commission on the sanitary state of the

Indian Army :

—
" As regards the chief part of this ex-

tensive city (Calcutta) —that inhabited by the native popu-
lation—the pestilential condition of the surface-drains and
yards, and many of the tanks among the huts and houses,

v.'ould not be credited by any one who had not been among
them." In the " Report on Sanitary- Improvements in India

up to June 1S71," recently printed by the India Office, is

given a table showing that the cholera mortality in Cal-

cutta had, for twenty years preceding 1S61, averaged nearly

5,000 deaths per annum. In i860 the cholera deaths were

6,553, and in 1866 they were 6,823. About this latter date

works of drainage and water supply were commenced and
have been gradually extended. Water is taken from the

Hooghly and thoroughly filtered— it is then conveyed in

pipes 12I miles in length to a reservoir in Calcutta and
thence distributed. The whole population had this benefit

conferred on them in the beginning of 1870, from which
date the use of foul tank and river water was discontinued.

The drainage works are as yet confined to the southern

districts, the sewage from which is conveyed to an outfall

at the Salt Lake, and will be passed over a square mile of

reclaimed land there, for irrigation of crops. The mortality

from cholera in 1870 was 1,563, and the general mortality

has fallen year by year with the extension of the works.

Last year (1870) the death-rate was 23'4 per 1,000, con-

siderably less than half what it was in 1865.

At a Social Science meeting held in Calcutta lastMarch,

a native physician. Dr. Chuckerbutty, gave his experience

of the sanitary results as follows :

—" I am in the habit of

visiting, in the pursuit of my profession, the houses of the

rich, as well as of the poor, in both divisions of the town,

and I frankly confess that in the southern division, wherever
the drainage works have been brought into play, the dwell-

ings even of the humblest cottagers are in an infinitely

better sanitary state than the mansions of the richest mil-

lionaires in the northern division where the drainage opera-

tions have not been extended. Before the completion of the

water-works and the partial operation of the new drainage

works, the mortality in Calcutta from dysentery, cholera,

and fever, was most appalling. In 1865 dysentery was so

common and fatal that sloughing cases of it were of daily

occurrence. Such cases are now rarely to be seen. My
annual share of cases of cholera in the Medical College

Hospital before the completion of the new water-works

was about 700, and I declare to you that, during the last

eight months, I have scarcely had a dozen cases of that

disease. Fever, too, has deci'eased during the same period

in a like manner." The actual deaths from cholera in

April, May, and June, of the present yearwere 85, 29, and
26, respectively.

After such results as these, we need not feel surprised

that the Justices of Calcutta, a large proportion of whont
are enlightened native gentlemen, decided unanimously
last August to extend the drainage works all over the city,

notwithstanding the opposition on purely theoretical

grounds of ccilain British medical officers who ought to

have known better, to the use of ordinary house drainage
for Indian houses.

The opinion of the Army Sanitary Commission on this

subject is quoted as follows in the India Office report :

—

"The municipal authorities of Calcutta and their officers

bave set an example of enlightened adnunistration and
effective expenditure to other Indian municipalities, which
it is hoped will be followed. There are indeed few cities

anywhere which can show so much good work done in

so short a time and with such promising results for the

future."

The laws of nature are the same everywhere, Calcutta

has in times past suffered as London used to do from
fatal fevers and bowel diseases, and there is now every

prospect that a few years of active work will remove this

stigma from the capital of the East, as it has b:en removed
from the metropolis of the British Empire.

NOTES
The following telegrams respecting the Total Eclipse of

Dec. 12 have been received since our last :
—" From the

Governor of Ceylon to the Earl of Kimberley, dated, Co-

lombo, Dec. 12, 10.45 A-'i-

—

' ^ telegram from Jaffna states

that splendid weather prevailed during the eclipse. Most

satisfactory and interesting observations have been made.'"

" Mangalore, Dec. 16.—The eclipse observations have been

very successful. The extension of the corona above hydrogen

apparently small. Five adniirab'e photographs have been

taken." From Mr. Davis, photographer to the English Eclipse

Expedition, through Lord Lindsay :
—" Mangalore, Baikul.

—

Five totality negatives ; extensive czjrona
;
persistent rifts ; slight

external changes." The French Academy of Sciences has re-

ceived from M. JaPssen the following telegraphic despatch, dated

Octacamund, December 12, 5h. 20m. :—" Spectre de la Couronne

attestant matiere plus loin qu'atmosphere du Soleil."

We can hardiy credit the report which has just reached us

that the Treasury h.as, at the last moment, declined to sanction

the expenditure of public money on tbe publication of the Eclipse

Reports of 1S60 and 1S70. We understand the combined report

is now nearly rea^y, and both Parliament and the nation are en-

titled to receive a statement of the manner in which the public

money has been expended. There are innumerable cases which

may be cited as precedents for the publication of similar docu-

ments by the Goverament ; as, for example, the Survey of

Sinai, and the annual Greenwich Reports of Observations.

After the Government has so generously granted money ._for

recent scientific observations, we can hardly believe that the

spirit of parsimony will so far prevail at the last moment as

to mar, in this manner, the services it has performed towards

Science.

The death is announced on October 10, in Nicaragua, of fever,

of Dr. Berthold Seemann, one of our most enterprising travellers

and naturalists. Born at Hanover in 1S25, Dr. Seemann

was, in 1846, appointed naturalist to H.M.S. Herald, in its

survey of the Pacific, during which voyage he had the oppor-

tunity of exploring, more thoroughly than almost any other

European, the Pacific countries of South Ameiica and the

Isthmus of Panama. In the same vessel he subsequently visited

the Arctic regions, and the "Narrative of the Voyage of H.M.S.

Herald" by Sir John Richardson and Dr. Seemann, is an im-

portant contribution to the natural history of previously little-

known regions, the portion contributed by the latter comprising

an account of the flora of Western Eskimo-lanl, north-western

Mexico, the Isthmus of Panama, and the island of Hong-Kong.

In i860 he was sent by the English Government to the Fiji

Islands, then lately acquired, and on his return published two

works, one containing a narrative of his mission, the other,

under the title of " Flora Vitiensis," a history of the vegetable

productions of the islands. Since 1864, he has been greatly

interested in the mining capabilities and other resources of the
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various states of Central America, and has spent much of his

time there in the interest of dififerent trading communities,

and in promoting tlie route across the Isthmus. Dr. Seemann

is the author of several popular botanical worlds in German
and English, and has been since its foundation, Editor of the

JoiDnal ofBotany, British and Foreign.

Prof. Sedgwick's appeal for subscriptions from members of

the University of Cambridge, to enable him to purchase the valu-

able collection of fossils belonging to Mr. Leckenby, has resulted

in the collection of tlie sum required, 800/. Arrangements have

been made for the completion of the purchase, and it is expected

that in a few weeks Mr. Leckenby's valuable collections will be

deposited in the Cambridge Geological Museum. This prompt

ard liberal response to the touching appeal of the venerable

Professor demonstrates the regard in which he is universally

and deservedly held by the members of the University.

The following is the result of the examination for the Natural

Science Tripos at Cambridge:—First Class—Garrod, John's;

Lydekker, Trinity ; Lewis, Downing ; Warrington, Caius.

Second Class—W. Edmunds, John's; Fox, Peter's; Read,

John's ; 0?/en, Downing; EverarJ, Trinity ; Maudslay, Trinity-

hall ; Brewer, John's ; Buddon, John's ; Wigan, Trinity ; Blunt,

John's. The following acquitted themselves so as to deserve

ordinary degrees :— Burrows, Caius ; Murphy, John's ; Phelps,

Sydney ; Pittman, Corpus ; Wakefield, Caius. In the second

class Fox and Reed are bracketed, also Brewer, Buddon, and

Wigan.

Ne.xt ternij Mr. Ruskin, Slade Professor of the Fine Arts at

Oxford, will deliver a course of lectures on " The Relation of

Natural Science to Art."

The Government is advertising the appointment, by open

competition, of a clerk to the Curator of the Royal Gardens at

Kew, and of a second assistant in the Herbarium. The salaries

commence at 100/. and 60/. respectively, and the specified age is

in one case from 20 to 30, and in the other from 18 to 30. The
examinations will take place on January 16.

The following lectures have already been delivered this winter

at Manchester, as Science Lectures for the People :—-The first on

November 3 on "Yeast," by Prof. Huxley; November 10

"Coal Colours," by Prof. Roscoe ; November 16, "The Origin

of the English People," by Prof. A. S. Wilkins ; November 24,

"The Food of Plants," by Prof. Odling ; December I, "The
Unconscious Action of the Brain," by Dr. Carpenter. These

lectures are always well attended, but since they are all reported

and printed at the low price of a penny each, they appeal to a

much wider circle than most of a similar character. This is the

third year of these Science Lectures. The lectures for this

session and those of past years are published by John He>^vood,

Deansgate, Manchester.

The Pall Mall Gazette states that the approaching 400th

anniversary of the birth of Copernicus has revived a contest of

long standing between Poland and Germany, each of which

claims the great astronomer as a son. The Germans argue that

he was a German because he was born in Thorn, which at the

time of Ids birth was under German rule ; to which the Poles

reply that Thorn was then really a Polish town, having been

separated from Poland only seven years before ; that his father

and mother were Poles ; that when he studied at Padua he en-

roiled himself among the students of the Polish nationality ; and

that throughout his life he gave constant proofs of his attachment

to Poland and her King. Poland has always honoured Coper-

nicus as one of her greatest men. A statue of him was erected

by national subscription many years ago at Warsaw, and there are

two others at Cracow, besides which numerous Polish medals and

books have been issued in celebration of his memory. The

anniversary above mentioned will be celebrated on the 19th of

February, 1873, and great preparations are already being made
at Posen for the occasion. The "Society of the Friends of

Learning " in the old Polish city held a meeting the other day,

at which it was decided, on the motion of a Polish clergyman,

Canon Polkowski, to olTer a prize for the best life of Copernicus,

comprising the results of the latest investigations on the subject,

and to publish it in the Polish, French, and German langu.iges.

With a view towards the completion of the collection of water

colour paintings illustrating the history of that art, Mr. William

Smith, Vice-President of the National Portrait Gallery Trustees,

has allowed Mr. Redgrave, R.A,, the Inspector-Gener.d for Art,

to select from his choice and valuable collection as mar.y lare

specimens as, in Mr. Redgrave's judgment, would illustrate the

early period of the art. The works selected by Mr. Redgrave

have been presented by Mr. Smith to the nation.

It has been arranged that the new machines for printing, com-
posing, and distributing type, which have been recently perfected

at the Times printing office, shall be completely exhibited in

working at the London International Exhibition of 1872. The
power of rapid production by these several means is probably

threefold in advance of any existing modes of printing. The
Mail newspaper will be printed three times a week, and if

possible the daily supplement of the Times.

The third part of Mr. W. H. Baily's "Figures of Charac-

teristic British Fossils, with Descriptive Remarks," has just been
published. Part 4, which will complete the fir^it volume, is in

progress ; each part consists of ten beautifully-executed plates,

and the text is interspersed with many woodcuts. These latter

are chiefly of recent forms. The figures are for the most part

original, and this little work most worthily fills up a blank in

biological literature.

From the commencement of November till December 12,

a period of six weeks, the temperature at London was below
the average, with the break of only a single day. The tables

forwarded weekly by Mr. Glaisher to the Gardener's

Chronicle show the average depression during the whole of

that period to have amounted to as much as 6*
-5 F. below

the mean of the last fifty years, the minimum being on De-
cember 8, when the thermometer fell to lS°"6, and the tem-

perature of the twenty-four hours was I9''3 below the mean.
Throughout France the month of November was very severe,

the mean temperature of the month having been lower only

four times during the last century. According to statistics pre-

sented to the Academy of Sciences by M. Ch. Sainte-Claire De-
ville, the thermometer fell as low as - ir'*3 C.(ll°7 F.) at Mon-
targis on December 3, while even at Marseilles the remarkably

low temperature (for that latitude) of -2"'5 C. (27°'5 F. ) is re-

corded on November 23. During the present month the frost

is stated to have been still more severe in France and Italy,

where much snow has fallen at Rome ; and the unusual de-

pression appears to have extended to North America.

The Smithsonian' Report, 1869, contains an account of the

eruption of the Volcano of Colnna in June 1869, by Dr. Charles

Sartorius. The height of the volcano is 1 1, 745 feet, and it had re-

mained in repose since the last eruption in 1818. On June 12,

iS6g, dense smoke issued from the crater, and violent detonations

were heard. On the 13th smoke and stones were ejected from

the crater, and a "glowing upheaval" of the surface was seen.

It was visited on June 15, \\hen it was found that an upheaval of

some 1 14 feet by 754 feet had taken place, foi-ming a flattened

arch. The appearance was that of a wild mass of volcanic led-

hot rocks heaped one upon another, and constantly in motion,

not unlike freshly-burned lime when sprinkled with water. The
rocks which rolled down were, on cooling, of a grey colour. A
piece broken off rang like glass, and was vitreous and porous.
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In the miildle of the upheaved mass the movement was strongest

;

three large clefts and intense light were displayed, while en-

gul|.hed stones, which were swallowed up in great masses, were

followed by a noise as of violent wind, and by clouds of smoke

sometimes blue, sometimes yellow. The temperature of the air

in the vicinity was 126° F. The stones in the midst of the

heaving mass seemed to be softened, though not melted, and no

flow of lava took place. This upheaval had taken place on a

small, flat plain upon the north-east side of the mountain, it

ascended to the scarp of the cone, and stretched in the direction

of the snow peak, which was some aj miles distant. On reach-

ing this summit the temperature was found to be 41" F. From

here the whole of the new upheaval could be surveyed. In the

middle of it the most vehement movement was in progress, at-

tended by the constant upheaving and descent of rocky masses,

fire, and blue and yellow columns of smoke. The upper ancient

crater has a diameter of 492 feet, and from it arose dense sulphur-

ous vapour. Later explorers found a fissure from the new up-

heaval to the upper peak, I—3 feet wide and about 3 feet in

depth, but neither heat nor vapour issuing from it. Such volumes

of fetid gases issued from the fissure that the inhabitants of the

district were forced to leave their abodes. Cows and sheep were

killed by it, so that it was found necessary to drive away the

herds from the neighbourhood of the volcano.

Prof. Verrill has lately given, in the Aiiu-yicaii Journal

of Science, an account of the researches in marine zoology

prosecuted by him during the past summer at Wood's Hole,

Massachusetts, in connection with investigations of 1 rof. Baird

respecting the food fishes of the coast of the United States ; and

in this he calls the attention of zoologists to some of the more

important features of these examinations, promising a fuller

account heveifter. One of these results consisted in ascertaining

that, while the shores and shallow waters of the bays and sounds,

as far as Cape Cod, are occupied chiefly by southern forms be-

longing to the Virginian fauna, the deeper channels and central

parts of Long Island Sound, as far as Stonington, Connecticut,

are inhabited almost exclusively by northern forms, or an exten-

sion of the Acadian fauna. Both the temperature observations

at the surface and the deep-sea dredgings prove that there must

be an offshoot of the arctic current settling in'o the middle of

Vineyard Sound. Quite a number of interesting ascidian=, both

simple and compound, were met with by Prof. Verrill, several

of them entirely new to science. Several new sponges were col-

lected, and also a large number of crustaceans and molluscs

previously unrecorded in that region. We would refer our

readers to Prof. Verrill's article in the November number of the

Aiinricaii Journal of Science for these interesting facts.

Harper s Weekly furnishes the following additional information

of the great exploring expedition upon which Prof. Agassiz has

been expecting to engage during the voyage of the Coast Survey

steamer Ilassler, from Boston to San Francisco, by way of the

Straits of Mjgellan. The expedition was originally to s-tart as

early as July or August, and in that event the exploration in

question would have commenced off the coast of the United

States. Owing, however, to unexpected delays, the vessel has

but recently fitted out and reported at Boston, where she has

been detained, undergoing alterations of her machinery. We
have already noticed the general plan and objects of the ex-

pedition. The scientific corps, as will be remembered, consists

of Piof and Mrs. Agassiz, Count Pourtales, ex-President Hill, o

Cambridge, Dr. White, Mr. James Blake, and Dr. Stcindachner,

each gentleman having special charge of a particular department

of the work, and interested in its successful accomplishment.

The vessel itself is under the command of Captain P. C. Johnson,

with Messrs. Kennedy and Day as lieutenants. Owing to the

lateness of the season, the original plan of making extended ex-

plorations in the West Indies and off the eastern coast of South

America has necessarily been modified, and the vessel will pro-

bably proceed almost directly to the Falkland Islands and the

Straits of Magellan, there to commence the comprehensive in-

vestigations proposed, as otherwise a sufficient share of the

summer season of the Straits could not be secured. The
Atlantic Ocean work thus given up will, in all probability,

partly at least, be performed by the A. D. Bache, a consort of

the Nassler, next year.

The American Museum of Natural History, established at

Central Park, New York, has, we learn from Harper''s Weekly,

had a most liberal offer made to it. The collection of shells of

Dr. John C. Jay, formerly of New York, but now of Rye, is

well known as one of the largest in the world ; indeed, some

years ago it was decidedly the finest in the United States ; and

although, with the lapse of years, the doctor his been less ener-

getic in keeping it up to the present date, yet it forms a cabinet

of magnificent extent, embracing, it is said, 14,000 species, 20,000

varieties, and 50,000 specimens, and costing many years of

labour, and over 25,000 dols. in money. In addition to this,

there is a library of 850 bound volumes, almost approaching

completeness in its extent upon the subject of conchology. This

has cost the doctor 10,000 do's., many of the works having been

purchased at a time, too, when they were cheaper than at pre-

sent. The doctor now offers to sell this library to the Museum
of Natural History for the sum of 10,000 dols., and with it to

present the entire collection of shells just referred to, so that the

whole may go together, and form a complete section of the

museum.

AnvicES from Portland, Oregon, under da'e of November 17,

announce the arrival of Prof O. C. Marsh, with his party of

Yale College students, from an extended geological and pala.on-

tological exploration in the Blue Mountains and the John Day
Valley. As might have been anticipated from the previous dis-

coveries of the Rev. Thomas Condon, of Portland, in the same
region, under much less favourable auspices, very extensive col-

lections of fossil animals were made, which, when placed, as in-

tended, in the museum of Yale College with those previously

gathered by Prof. Marsh, will make a series of the extinct ver-

tebrates of North America unequalled in any other cabinet.

At the meeting of the Norfolk and Norwich Naturalists'

Society, held Nov. 18, Mr. Barrett read some further notes on

the coast insects found at Brandon, which he considered con-

firmatory of the opinion expressed by him in a former paper,

that these species have occupied this district, now far inland,

from the time when it was part of the sea-coast. Amongst other

coast species mentioned by Mr. Barrett was Agroslis Tritici, and

of this species he remarked that, although it occurs sparingly on

inland heat-hs, all the specimens are of a dull brown colour,

whilst those found on the sea-coast are generally distinctly marked
and richly coloured ; all those taken by him at Brandon had
precisely the deep style of colour and mar-kings which characterise

it on thesea-coas*. Agrostis cursoria, although very abundant on
the sea-coast, is not to be found at Brandon ; and this Mr. Barrett

considers a very strong proof hat the other strictly littoral

species enumerated have not reached their present situation by
migrating across the intervening land from the present sea-coast.

This species he thinks it not improbable was an immigrant from

the eastward at a comparatively recent date, and that it has

attained its greatest abundance on the spot where it first obtained

a footing. It would not, therefore, have been an inhabitant cf

this portion of the post-glacial coast.

An earthquake shock was felt in New Jersey, Delaware, and
Pennsylvania in the United States, on October 9. At Delaware

it was noticed at 9.40 A.M , and at Philadelphia at the same time.
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THE MONOCOTYLEDON THE UNIVERSAL
TYPE OF SEEDS*

1 T must ba evident to those who heard my paper on " Adna-
tioM in Conifenu " at the Chicago meet ng of the Association

that the oKs-r\ations there detailed could scarcely be accounted
for, if the belief be true which is generally held by botanists,

that the leaf originates at the node from which it seems to spring.

It is not, however, an object with me to attack existing theories,

or establish new ones, but simply to present facts as I see them.
The origin of the leaf will no doubt prove a question which will

in time take care of itself. But this generalisation cannot be
avoided by the readers of that paper, that the whole plant is

originally a unity ; and that the subsequent formation of ele-

mentary organs, and their complete development, or absorption

into one another, is the result of varying phases of nutrition.

The leaves in Conifene were found to be free or united with the

stem in proportion to the vigour of the central axis. Following
up the subject, I now offer some facts which will show that all

seeds are primarily monocotyledonous ; and that division is a

subsequent act, depending on circumstances which do not exist at

the first commencement of the seed growth.
It is well known that m some species of Coniferous plants the

number of cotyledons varies. I have noticed in addition to this

that whether the cotyledons are few or many, there is no increase

in the whole cotyledonous mass. In the Norway spruce, Abies

excflsa, there are sometimes as many as ten cotyledons, in others

only two. In the latter case they are broad and ovate, while in

the former they are narrow and hair-like ; in short, when in the

two cotyledoned state it is not possible to note any dillerence

between a seedling Norway spruce and a Chinese arbor vitx,

Biola oricntalis, except by the lighter shade of green. The two-
leaved condition is not common, but specimens of threes and
others I exhibited to Dr.«. Torrey and Gray at the Troy meeting.

Any one who will examine sprouting seeds of the Norway spruce
will agree to the proposition that the cotyledons are not original

and separate creations, but a divided unity. My next observa-
tions were on some acorns of Qnercus agrifolia, the division into

cotyledons were numerous and irregular. Cut across vertically,

some represented the letter C, others the letter N, and again,

with four cotyledons the letter M. Here again it was clear that

whatever the form and number of the cotyledons, there was no
increase of the original cotyledon mass. Examining sprouting
peach kernels, the variations in form and number were of the

most remarkable character. I need not repeat them in detail

here, as they are reported in the April and May " Proceedings of

the Academy of Natural .Sciences of Philadelphia." In addition

to the fsct of no increase in the whole cotyledon mass, it was
here clear that when the cotyledons were duplicated, the duplica-

tions at least were subsequent to the original ones. Still so far

nothing had been seen to indicate when the first pair of cotyle-

dons were formed. Qjiercus macrocarpa and Qiterciis paUistris

were silent to my questions. In a large number I found no
variations whatever. Each mass was divided smoothly and
exactly into two cotyledons. Querciis i-olnir, the English oak,
however, gave some curious evidence. Two germs under one
seed coat were numerous, and often three, and the cotyledons
took on a variety of forms. But there was never any more in-

crease in the cotyledonous mass than if but two lobes had been
formed, and there was no more rule in the division than there

would be in the sudden breakage of a piece of glass. A detailed

account of these will also be found in the "Proceedings of the
Academy of Natural Sciences of Philadelphia" for May.
QiiiTcus rubra, the American red oak, furnished the one link

wanting to connect the first division into lobes with the other
phenomena. All the acorns examined had three or four sutures

in the cotyledon mass, and extending all along the longitudinal
surface externally, without any reference to cotyledonal divisions.

These sutures extended sometimes but a line in depth, at others
almost to the centre of the mass, always accompanied by the
inner membrane, as is the case in ruminated seeds. The whole
mass was divided only in two parts in any that I examined of this

species, but the division was always in the direction of the sutures.

Hence each cotyledon was very irregular. Sometimes one-third
the mass only went to one while the other had two-thirds of the
whole mass. It was easier to burst in the weaker line of resist-

ance. But the interest lor us is to note that ordinarily the coty-

* Abstract of a Paper read at the Indianopolis Meeting of the American
Association for the Advancement of Science, August 1871, reprinted from
the American Naturalist. By Thomas Meehan.

ledonous inass was a unit—then the sutures or fissures were
formed, and ultimately the two divisions of the lobes followed in

their direction. The division was the last condition, not the
first. I kno.v how much we should guard against generalising

on a limited .supply of facts, but it requires an effort to believe

that oaks, pines, and peaches, as we have seen primordially'

monocotjledons, are in this respect different from other so-called

dicotyledonous plants ; and if we grant that all seeds are primarily

monocotyledonous, may we not ask why in any case they are
divided ? We have seen that there is no increase of mass in the
division, the same amount is furnished in one as in many. Would
it in any way injure the Indian corn to have its mass divided into

two lobes ? or would not the plantlet be as well provided for if

the acorn were in one solid mass ? Division would seem to be a
necessity occurring subsequent to organisation, and existing from
the position of the plumule alone. In monocotyledons, as we
know, the plumule is directed parallel to, or away from, the coty-

ledonous mas=, when, of course, on this theory, it remains an un-
divided mass. But in the dicotyledonous section, the plumule
is directed towards the apex of the mass ; and as we know in the

case of roots against stone walls, or mushrooms under paving-

stones, the disposition in the growing force of plants is to go right

forward, turning neither to the right nor the left ; so in this mass
of matter the development of the germ would make easy work of

the division ; and no doubt often at so early a stage as to give

the impression we have been under hitherto, that the division is

a primary and essential process.

SCIENTIFIC SERIALS
"Y-Ki. Monthly Microscopical Journal, No. 35, November 1871.

" On the Fprm and Use of the Facial Arches," by W. Parker,

F. R. S., is chiefly occupied by observations on embryo salmon.
" Another Hint on .Selecting and Mounting Diatoms," by Capt.

Fred. H. Lang, details the method employed by the author for

remouiuing diatoms, either previously badly mounted, or from
whicti it is desirable to select certain forms.

—"The Monad's
Place in Nature," by Metcalfe Johnson, M.R.C.S.E., has for its

object to show a connection between the earlier forms called

Monads, and those higher and more complicated organisms at

present recognised under the name of Infusoria, Mucedinre,

Conferva?, Ctscillatoriae, &c. The conclusions deduced from

some of the experiments are that the author looks upon Monas
in its earliest forms to be the starting point whence several pro-

ducts may result, and among the number are Infusoria, Mucedinao,

Englen3=, Oscillatori.-e. He is induced to believe that the Pm-
point Monad, when developed under absence of light and only a

limited qu.antity of air, gives rise to the class of plants known as

MucedinK. Again, he maintains that during the watching of the

liquids under experiment the Monads presented various forms,

evidently transitional, from the round Pin-head Monad to oval

young Paramrecia, until we come to sufficient size to give it a

name such as Kolpoda Cucullus, &c.— "Infusorial Circuit of

Generations," by Theod. C. Hilgard, deals with a similar subject,

but in a very different style. It is often very difficult to gather

the author's meaning from language such as the following :

—

"And from each little dot in these ' clouds of life' a separate

vorticella can be seen to develop ! It is here, indeed, at this

first visible advent or exordium of animate life, and the resurrec-

tion of millions of germs through the spontaneous dissolution of

a single one, that the last nubecular microscopic perceptions

closely resemble the last nebular telescopic as welt as the theoretic

ones of Laplace's cosmogony." The concluding portion of this

paper, which is reprinted from Sillinian's Journal, appears in

the succeeding number, and is interesting as a contribution to the

"curiosities of scientific literature."

The Monthly Microscopical "Journal, No. 36, December 1871.—" Notes of Prof James Clark's Flagellate Infusoria, with

Descriptions of New Species," by W. .Saville Kent, F.Z.S. An
entirely technical paper, consisting of the diagnostic characters

of new species, with those of previously-described ones amended.

Eleven forms are figured and described, all of which were found

in fresh water at Stoke Newington.— •' On Bog Mosses," by R.
Braithw.-iite, M.D., F.L.S., Part II., is occupied chiefly with the

anatomy of the leaf and development of the plant.— " On the

Conjugation of -Amceba," 'oy J. G. Tatem, is a note serving to

strengthen the supposition previously advanced by this author,
" that these large Amceba? so frequently met with in the autumn
months are actually the incorporation of two individuals in a
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copulative act," from which free-swimming ciliated germs might
eventually issue. " On the Connection of Nerves and Chromo-
blasts," by M. Georges Pouchet. The inference drawn from an
examination of tlie pectoral fin of a young flat-fish is that

there is a reality of connection between the nervous and sarcodic

elements, but that the nature of this connection is unknown.
T\iK Rc'vuc Scieiilijiijur, N03. 19—25, contains, among others,

the following articles, translations, and reprints : — General
Morin's eulogy on Piobert and his inventions in artillery ; Dr.

Carpenter's lectures at the Roy.il Institution ; the continuation

of Grehant's course of lectures on Experimental Physiology
;

M. Lorain on primary and secondary instruction in France
;

Bertheloton the union of alcohols with bases, and on the history

of carbon ; Moleschott on the regulators of human life ; Saus-

sure on tlie life and works of Claparede ; Valentin on the

electric properties of nerves during embryonic life, and during
putrid decomposition ; a summary of the most important papers

read at the Bologna International Congress of Anthropology and
Prehistoric Archeology ; Contejean on the origin of sedimentary
deposits ; Mr. Bentham's last anniversary address to the Linnean
Society ; Fonvielle on aerial navigation ; Prof. Huxley's article

in the Coiileinporary A'l-'inc on English Critics of Danvin.
The twentieth volume (1870) of the lW/ia;id/ii!/«cii dei- k.k.

%oologisch-hotanischeii GiS^lhchaft in IVicit, although a stout

o:tavo, is hardly equal in bulk or in the variety of its contents to

some of its predecessors; nevertheless its readers will find in it

an abundant supply of valuable papers on zoological and
botanical subjects. As usual, entomological articles are in the

majority under the former head, and here Dr. Winnertz leads off

with two papers on Diptera, containing descriptions of species

belonging to the Lt's/yfiniinc, a sub- family of Cecidomyidx", and
of the species of Hctcropeza and Miastor—two genera of the Sime
family. Singularly enough these, and a short noticaby M. von
Bergenstamm on the metamorphoses of Platvp^'za kiLdosc'iitL-a, are

the only papers on Diptera in the volume.—The Lepidoptera also

receive but little notice, but on the Rhynchota we have some
important papers :—M. P. M. V. Gredler furnishes a list, with

note^, of the l-Ieteropterous Rhynchota of the Tyrol, and Dr. F.

X. Fieber the characters of twelve ntw genera and twelve new
speci»-s of the same group. The forms described by the htter

are from various pirts of Southern Europe.—M. C. Tschek
describes a number of Austrian Ichneumonida- belonging to the

group of the Cryptoides, Dr. G. Mayr a number of new species
]

of ants, and Dr. J. Kriechbaumer four new South European
species of humble bees.—A paper on the Orthoptera of the

Syrnian valley in Hungary by M. V. Graber, which includes an
intere^ling description of the district, is the only other entomo-
logical paper to which we shall refer.—The malacologist will

find a list of the land and freshwater mollusca of Galicii by
Dr J. Jachno, a monograph of the genera Eininaida and Fi^ssa-

ruins by M. Brusina, and an important paper on t le anatomy of

Tribonophonis and Philoinycus—two forms of naked Pulmonata
;

whilst for the ichthyologist we have the first part of a descriptive

synopsis of the fishes of the tied Sea from Dr. C. B. Klunzingcr,

who also notices the animals observed upon a coral reef in the

Red Sea.—M. D. Dybowski describes a new form of Salamander
from Siberia under the name of Sa/nmaiidni/a k'cyserlingii, and
Dr. Burmeister gives a description of ttie pelvis of Alegitthcrium.

The botanical papers are to a con-iderable extent of the nature

of local lists, but some of these contain a good deal of de-;crip-

tive matter. Thus in M. Schulzer von Miiggenburg's " Myco-
logical Observations in North Hungary " we find many descrip-

tions of fungi; Glowacki.ind Arnold's " Lichens troai Carniolia
"

contains descriptions of species, as does also the latter's " Licheno-

logical Excursion mto the Tyrol," and the contribution to the moss-

fiora of East by .MM. Juratzka and Mdde. M. F. Hazslinsky

describes the Splueriic which are parasitic upon the rose ; M. Julius

Klein's mycolngical communications contain a descripfon of a new
genus of Mucorme fungi, and of some other forms which gre*
with its representative ; andM. Schulzer von Miiggenburg, above-

mentioned, has also his myculogical contributions, which consist

almost entirely of descriptive matter. The papers which treat of

the higher forms of plants, and those describing the natural

history journeys of their authors, are not numerous. We may
mention especially a long paper by M. F. Kr.isan on the

periodical phenomena of vegetable life, and an article by Dr.

A. Unterhuber on the position of the scales of the fruit in

Ceratozamia mcxkaiia. This list of papers will be sufficient to

show how much there is in the proceedings of the Vienna
Zoologico-Botanical Society to interest both the zoologist and

the botanist.

SOCIETIES AND ACADEMIES
Lo.\DON

Geological Society, December 6.—Mr. J. Prestwich, presi-

dent, in the chair. Prof. Giovanni Capellini, of Bologna, was
elected a Foreign Correspondent of the Society, i. " On tlie

presence of a raised beach on Portsdown Hill, near Portsmouth,
and on the occurrence of a Flint Implement at Downton." By
Mr. Joseph Prestwich, F.R.S., President. The author noticed a
section observed by him in a pit ten miles westward of Bourne
Common and five miles inland in a hne on the north side of East
Cams Wood. It is situated at an elevation of 300 feet above the
sea level, and shows some laminated sands with seams of shingle,

overlying coarse flint-shingle with a few whole flints, which the
author regarded as a westward continuation of the old sea-beach
which lias been traced from Brighton, past Chichester, to Bourne
Common. A flint flake was found by the author at the bottom
of the superficial soil in this pit. The author also noticed the

occurrence of a flint implement of the type of those of St. Acheul
in a gravel near Downton in Hampshire. This gravel capped a
small chalk-pit, and its elevation above the River Avon was about
150 feet. Two gravel terraces occur between this pit and the

river, one 40 by 60 the other So by 1 10 feet above the level of the

latter. Mr. Codrington stated that, according to the Ordnance
Survey, the level of the pit at Cams Wood was not more than

100 feet above the sea, so that it was at about the same level as

the gravels of Titchfield and elsewhere. i\Ir. Evans remarked
that tiie flint flake from Cams Wood presented no characters

such as would prove it to be of Palxolithic age. He was, on
the contrary, inclined to regard it as having been derived from
the surface. He commented on the height at which the Downton
impleinent had been discovered, which was, however, not so

great but that the containing gravels might be of fluviatile origin.

Mr. Gwyn Jeffreys thought that if the beds at Cams Wood
were marine, some testaceous remains might be found in them.

If these were absent, he should rather be inclined to regard them
as fiuviatile. Mr. J. W. Flower contended that the gravel at

Downton could not be of fluviatile origin. He thought, indeed,

that the gravel was actually at a higher level than the present

source of the river. If this were so, he maintained that he trans-

port of ihe gravel by fluviatile aciion was impossible. He further

observed that gravels precisely similar, also containing imple-

ments, had now been found, as well in the Hampshire area as

elsewhere, the transport of which, in his view, could not possibly

be attributed to any existing rivers. At Southampton they occur

150 feet above tlie River lichen and the sea. and considerably

inland ; at Bournemouth, on a sea cliff I20 feet in height ; and at

the Foreland (at the eastern extremity of the Isle ot Wight), on
a cliff S2 feet above the sea, and far remote from anv river. If,

therefore, these deposits were elT.^cted by fluviatile agency, it was
evident tliat all traces of the rivers were afterwards effaced by
some great geo'ogical changes, or, in the alternative, some great

geological change, not fluviatile, must have ciused the deposit.

Upon the whole he was disposed to c include with the French
geologists as well as with many eminent English authors that the

accumulation of all these superficial drifts was, as the late Sir

Roderick Murchison had said, sudden and tumultuous, not of long

continuance ; and thus it was such as woaid result from some
kind of diluvial action, rather tiian from the ordinary long-conti-

nued action of water. Mr. Judd pointed out, in contravention to

Mr. Jeft'reys' views, that in the Fen district, over large tracts of

deposits of undoubtedly marine origin, not a trace of marine shells

could be found. Mr. Prestwich, while willing to concede that

the implement-bearing gravel-beds had beenJe^jo-ied un ler more
tumuhunus action than that due to rivers of the present day, was
still forced to attrii)Ute the excavation of the existing valleys and

the formation of terraces along their slopes to river-action. He
showed that Mr. Flower's argument as to the present level of the

source of the river was of no weight, as the country in which it

had its source was formerly, as now, at a much higher level than

the gravel at Do.vn ton. As to the absence of mirine shells at

Cams Wood, he cited a raised beach in Cornwall which, in com-

pany with Mr. Jeffreys, he had examined for a mile without

finding a trace of a shell, though for the next lulf-mile they

abounded. There was the same d fference between the raised

beach at Brighton and at Chichester. He was obliged to Mr.

Codrington for his correction as to the level at Cams Wood,
though the pit was at a higher elevation than the one to which

Mr. Codrington had alluded.— 2. " On some undescribed Fossils

from the ' Menevian Group of Wales.' " By Mr. H. Hicks. In



Dec. 21, 1871J NATURE 155

this communicalioii the author gave descriptions of all thefos^iIs

hitherto undesciibed from the !\Ienevian rocks of Wales. The
additions made to the fauna of the Lower Cambrian rocks (Long-
mynd and Menevian groups) by the author's researches in Wales
during the last few years now number about fifty species, belong-

ing to twenty-two genera, as follo^\s :—Trilobites, 10 genera and
30 species ; Bivalved and other Crustaceans, 3 genera and 4
species ; Brachiopods, 4 genera and 6 species ; Pteropods 3 genera
and 6 species ; Sponges, \ genus and 4 species ; Cystideans, I

genus and i species. By adding to these the Annelids, which are

plentiful also in these rocks, we get seven great groups repre-

sented in this fauna, the earliest known at present in this country.

By referring to the Tables published in M. Barrande's e.vcellent

new work on Trilobites, it will be seen that this country also has
produced a greater variety, or, rather, representatives of a greater

number of groups from these early rocks than any other country.

The species described included Agiiostiis, 5 species ; Arioitelhis,

I species ; Eriniiys, I species ; Holoccphalina, I species ; Cono-
coyyphc, 2 species ; Atiopolcmis, 2 species ; Cyrtotheca, I species ;

Stenotlicca, I species ; Theca, 2 species ; Protocystitis, i species,

&C. The author also entered into a consideration of the range of
the genera and species in these early rocks, and showed that, with
the exception of tlie Brachiopods, Sponges, and the smaller Crus-
tacea, the range was very limited. A description of the various

beds forming the Cambrian rocks of St. David's was also given,

and proofs adduced to sliow that frequent oscillations of the sea-

bottom took place at this early period, and that the barrenness of
some portions of the strata, and the richness of other parts, were
mainly attributable to these frequent changes. Mr. Gwyn Jef-

freys suggested that the term Polyzoa might be adopted in pre-

ference to that of BryoEoa, as being the more ancient ter.Ti, and
that the name Proserpina should not be applied to the new genus
of Trilobites, as it had already been appropriated to a tropical

form of land-shell.

Royal Geographical Society, December 11.—Major-Gen.
Sir H. C. Rawlinson, president, in the chair.— A paper was
read by Mr. Keith Johnston, " On the Rev. Thomas Wake-
field's ilap of Eastern Africa ; '' the subject being limited to the

form of Speke's Lake Victoria Nyanza, which Wakefield's native

travellers had decided to consist of at least two lakes.— Capt.

R. F. Burton followed with a paper on " Lake Ukara or Uka-
rewe, " in which he argued from the new information gleaned by
Mr. W.ikefield at Mombaz, and Captain Spe'ice's own data, that

Victoria Nyanza consisted of many separate lakes, and that it

was a " Lake Region," and not a single lake.

Sunday Lecture Society, December 17.
—"On the

Optical Construction of the Eye," by Dr. Dudgeon. The
early part of the lecture was occupied with a description of
the optical construction of the eye. In order to ascertain

the precise focal length of aqueous humour, the lecturer

immersed his eyes in water, which, being of the same refrac-

tive power as the aqueous humour, extinguishes it as a lens.

He then ascertained what power of lens was required to restore

perfect vision under water, which lie found to be affected by an
artificial lens, whose focus was exactly i.V inch under water. He
constructed a pair of spectacles fitted with air lenses, formed by
very concave watch-glasses placed back to back, and united round
their edges by a ring of wood or vulcanite. In this way he
formed air lenses which had a focus of i \ inch in water, but
which oflered no obstruction to vision in the air. ^Vith these

spectacles perfect vision both for near and distant objects below
the water was obtained, and on coming to the surface these spec-

tacles allowed of perfect vision in the air. He then explained
the construction of the eyes of fishes and amphibia, which have
no anterior aqueous lens, but only a nearly spherical crystalline

lens. He next explained the mechanism of the accommodation
of the eye from distant to near vision. He showed that this was
not effected by any increase of the convexity of the anterior
surface of the crystalline lens, as is generally supposed, but by a
slight rotation of the crystalline lens from without inwards,
whereby the focus of the crystalline lens was shortened to the
degi-ee necessary to throw the image of a near object accurately
on the retina. Finally, he pointed out that some of the principal
discoveries of modern physicists already existed in the eye. Thus,
the principle of achromatic lenses by the combination of two
lenses of different refractive power was seen in the eye when a
water lens was combined wi'h the crystalline lens ; the discovery
of Descartes, that an ellipiical surface of a lens obviated
spherical aberration, was also found in the eye ; and Herschel's
discovery that a combination of the meniscus with the double

convex lens prevented spherical aberration also obtained in the
eye.

Photographic Society, Decemberl2.—A paper was read by
Lieut. Abney, R.E., F.R.A.S., on albumen applied to photo-
graphy. He first referred to the use of albumen as a substratum
for collodion films. Taking different ]5roportions of albumen
and water, and iodising part of each, he found that with the best
collodion process the iodised substratum as a whole gave neither
increase nor dim.inution of sensitiveness, whilst with the uniodised
substratum the sensitiveness was slightly diminished. He next
pointed out the cau?e of blisters in developing dry plates, and
traced them to the expansion of the albumen ; the substratum
rising from the glass at the smoother portions. He lastly touched
upon the uncombined sulphur always present in albumen, as

much as i '2 grains being found in a whole sheet of paper, whilst

but J grain of metallic silver was found in prints of the same
area. He argued from this that silver prints must fade, apart
from the imperfect washing, unless the sulphur be removed. He
recommended the makers of albumenised paper to try to do this,

first forming albumenate of potash by the addition of potash to

the albumen. The unprecipitated part contained the sulphur.
This might be removed and the albumen once more dissolved by
the addition of acid —A paper on M. Dagrou's microphotographic
despatches was also read, detailing the methods of preparation ;

as many as 50,000 messages were received in Paris during the
Siege upon these films, conveyed to the capital by pigeons.

Manxhester
Literary and Philosophical Society, November 14.—E.

W. Binney, F. R. S. ,
president, in the chair. The president said

tliat, on Friday the loth inst., he observed at Douglas in the Isle

of Man, a splendid display of the aurora borealis. At S r. M. it

appeared as an arch of a greenish colour, extending from west to

east, through the tail of the Great Bear. Afterwards, at ten
o'clock, the same kind of arch was observed with another higher
up, which ranged west and east through the Pole star. At this

time numerous streamers and flashes of light of a green and
yellowish-white colour flashed up from near the horizon to the
zenith, from east, south, and west ; those towards the west had
a reddish hue. The sky was beautifully clear, and the light from
the aurora was greater than ever previously observed by him.

—

" On the Origin of our Domestic Breeds of Cattle," by William
Boyd Dawkins, F.R.S. There are at the present time
three well-marked forms inhabiting Great Britain. i. The
hornless cattle, which have lost the horns which their

ancestors possessed through the selection of the breedei". The
polled Galloway cattle, for instance, are the result of the care

taken by the grandfather of the present Earl of Selkirk, in only
breeding from bulls with the shortest horns. The hornless is

altogether an artificial form, and may be developed in any breed.
2. The Bos lougifrous, or the small black or dark brown Welsh
and Scotch cattle, which are remarkable for their short horns
and the delicacy of their build. 3. The red and white variegated
cattle, descended from the urus, and which have on the whole
far larger horns. These two breed freely together, and conse-
quently it is difhcuU to refer some strains to their exact parentage.
The large domestic cattle of the urus type are represented in

their ancitnt purity by the Chillingham wild oxen, as they are
generally termed, but the exact agreement of their colour with that

specified in the laws of Howel Dha proves that they are descended
from an ancient cream-coloured domestic ox with red ears.

The animal was introduced by the English invaders of Roman
Britain, and was unknown in our country during the Roman
occupation. The Bos longifrons, on the other hand, was the
sole ox which was domestic in Britain during the Roman occu-
pation, and in the remote times out of the reach of history it

was kept in herds by the users of bronze, and before that by the
users of polished stone. This is proved conclusively by the ac-

cumulations of bones in the dwelling-places and the tombs of
those long- forgotten races of men. The present distribution of
the two breeds agrees almost exactly with the areas occupied by
the Celtic population and the German or Teutonic invaders.

The larger or domestic urus extends throughout the low and
fertile country, and indeed through all the regions which were
occupied by Angle, Jute, Saxon, or Dane; while the smaller
Bos totigtfrotis is to be found only in those broken and ragged
regions in which the unhappy Roman provincials were able to

make a stand against their ruthless enemies. The distribution,

therefore, of the two animals corroborates the truth of the view
taken by Mr. Freeman, that the conquest of Britain by the
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English was not a mere invasion of one race by another, but as

complete a dispossession as could possibly be imagined. The
j5cu lon^if'i^jis lingers in Wales, afier having once occupied tNe

whole country, just as its Celtic owners still linger, while the urus

is an invader just in the same sense as their English possessors.

The Bos !on!;if ons is of a sock foreign to Europe, and the urus

W.1S most pre ba'ily domesticated in some other region by those Neo-
lithic people. Both these animals have probably been derived from
an ;:rca to the south p.nd east of Europe, and were introduced by
tlie Neolidiic herdsman an! farmers at a very remote period.

Dur.LiM

Royal Dublin Society, November 20.— Prof. R. Ball, M. A.,
in tire chair. Mr. Maurice Cole exhibited and explained a working
model of an improved seed sowing machine.— Prof. Edward Hull,

F. R S., read some notes of a recent visit to Vesuvius.—Dr Emer-
son Reynolds exhibited a new apparatus for gas analysis, and Mr.
A. G. More exhibited some specimens of well-stuffed birds

from the museum of the Society.

Royal Irish Academy, November 30.—Rev. J. H. Jellett, presi-

dent, in the chair. The Secretary read a paper by M. Donovan on
Earl Stanhope's alleged imperfections of the tuning fork ; al-o

for Dr. Whitley Stokes a paper on a fraijnrent of Cormac's
glossary.—Mr. G. H. Kinahan read a paper on and exhibited
sketches of what appeared to him a new type of Clochan,
observed in the county of Mayo, South of Louisburgh. The
structure was composed of large fligs inc ining inwards to form
sloping sides and roof, the very apex of which was covered by
horizontal flags. He also exhibited a sketch of a form of cross
observed in the same neighbourhood, and which was unlike any-
thing he had ever seen.

Paris

Academy of Sciences, December 11. —M. J. Boussinesq
read a paper on a remirkable property of the points where the
lines of greatest slope of a surface have their oscuUtory planes
vertical, and on the difference which generally exis's at the
surface of the earth between the lines of the ridge or the thalweg,
and those along which the slope of the soil is a minimum —M.
Becquerel presented a third memoir on the discoloiation of
flowers by electricity, and on the cause of the phenomenon, in

which he shows that electricity acts in this cise by destroying
the envelopes of the cells containing the coloured materials.

Heat produces the same effect. The author remarked upon
some general applications of these facts.—A paper on the diffu-

sion and deleterious influence of mercurial vapours, by M. Merget,
was read. The author disputed the conclusions of Faraday,
founding his opposition upon experiments and observations which
show that the vaporisation of mercury is a continuous pheno-
menon not even interrupted by the solidification of the melal,
and that the vapours emitted by it are capable of great diffusion,

nearly in accordance with the dynamic tlreory of gases. M.
Dumas called attention to some observations on this subjecl
by M. Boussingault.—M. C. A. Valson presented a note on
the part played by space in the phenomena of solution, in

which he discussed ttie contraction produced by the solution
of various salts in water.—A note on different acoustic pheno-
mena observed during balloon-ascents, by M. W. de Fonvielle,
was read. The author remarked upon the fact that certain

acute but very feeble sounds are often heard in balloon
ascents, and accounts for the phenomenon by the reverbera-
tion of the balloon itself.—M. Serret presented a note by
M. de Tastes on a new propeller, consisting of a plate or fan
worked in the manner of the tail of a fish or whale. M. A.
Barthelemv presented a memoir on the vibrations communicated
to mercury and liquids in general, in which he described and
figured the curious effects produced by these vibrations in vessels

of various fjrms.— M. Delaunay read a note on the cold of the
9th December, conaining some interesting observations on the
range of this extreme cold over the Continent of Europe ; and
M. C. Sainte-Claire Deville presented a second note on the pre-
cocity of the cold in the present year.—M. P. P. Deherain pre-
sented a memoir on the intervention of the nitr igen of the
atmosphere in vegetation, in which he demonstrated by experi-
ment the absiorption of the atmospheric nitrogen by decomposing
organic matters, and suggested that by this means nitrogen may
be absorbed by the soil.—M. Wurtz presented a note by MM. C.
Friedel and R. D. Sylva, on the action of chlorine upon chloride
of isopropyl

; and a note by M. E. Grimaux on derivatives of
chloride of tollylene.—A note was read by M. Dubrunfaut on
the combustibility of carbon, in which he maintains that carbon

is combustible only in gases containing water ; and another by M.
F. Jean on the quantitative determination of glucose, recom-
mending a process depending on the precipitation of metallic

silver by pro ochloride of copper, prepared from the protoxide

precipitated by glucose.—The deposits of phosphate of lime in

France formed the sabject of three papers, namely, a note on
the composition of that recently worked in the Departments of

Tarn-et-Garonne and of the Lot, by M. A. Bobiere ; an
account of the deposits of Saint-Antonin and Caylux, in

the former department, by M. Trutat ; and a short note

on the organic origin of the deposits in the Quercy,

by M. MalinoAxaki. M. Trutat described the structure of the

deposits, and noticed the remains of certain mammalia found in

them.—M. Daubree communicated a note by M. P. Fischer on
the existence of Lower Tertiary strata in Madagascir. These
beds, belonging apparently to the great Nummuhtic formation,

occur on the west and south-west coast of the island. No
nummulites have been found in them.—M. E. Blanchard pre-

sented a note by M. A. Milne-Edwards on the structure of the

placenta in the Tamandua. The author describes this placenta

as differing in various respects from those of other Edenta'a, and
remarked that the diversity in the fcetal envelopes of those

mammals w^ould lead to the supposition that either the characters

derived from them are not so important among the Edentata as

in otiier groups, or the forms united in the Edentata are less

nearly related than is generally supposed. He is inclined to the

latter opinion.—M. Duchartre communicated a note by M. J. de
Seynes on Pcnici/liuin bicolor, Fr. ; and M. Robin presented a

note by M. Rabuteau on the physiological properties of various

chlorides.
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THURSDAY, DECEMBER 28, 1871

TECHNICAL EDUCATION IN HOUSE
CONSTRUCTION

REFERRING to the recent sad events at Londcs-

boroiigh Lodge, and the disclosures made in the

medical press, showing how the whole internal air of this

house was tainted with sewer gas for want of ordinary

care, the Times, in an able article which appeared on

December 9, has the following telling passage :
" What a

satire on the universal diffusion of knowledge, on the

lectures of the Royal Society, on hundreds of scientific

and educational institutions, and all our new inventions

and discoveries ! Here is the simplest thing in the whole

world, which wanted only common sense, and nobody
seems to have thought of it—nay, we are not sure that

our architects and builders will be thinking of it next

year. It is far too simple and too deadly an affair."

We purpose to deal with this subject ; and in doing so to

show briefly how it is that with every apparent advantage

our houses are still not altogether safe to live in.

In the first place, the whole subject of house-drainage

has been thoroughly discussed, and simple rules have been
laid down, which any one with ordinary technical skill can

apply to any conceivable case.

The question has been treated in published reports by
llic Health of Towns' Commission, by the Metropolitan

Sanitary Commission, by the General Board of Health, by
the Barrack and Hospital Improvement Commission, by
the Local Government Act Office, and recently, by the

Army Sanitary Commission, for application in India. These

oflicial documents, extending over a period of nearly

thirty years, contain all the principles on which whole-

some house-conveniences can be constructed ; and be-

sides all this, engineering, architectural, and medical

journals have never ceased to advocate attention to the

requirements of healthy house construction. The Legis-

lature, on its side, has been anxiously engaged in defining

and granting evei"y necessary power for the efficient carry-

ing out of town-drainage works ; but hitherto these powers

have stopped short with the house drain. All between

the head of the house drain and the interior of our bed-

rooms has been left to chance, or to the imperfect know-
ledge or no knowledge of such officials as we have seen

defending the deadly arrangements of existing houses,

or to plumbers' journeymen or apprentices. The whole

experience shows that ever)' official has considered his

duty fulfilled when he had ensured an outlet for the refuse

water of the house. As to the subsidiary traps, and such

like things, they have been introduced without regard to

scientific considerations ; so that, instead of proving an

advantage, they have, in some instances, increased the

evil. Now, it must henceforth be recognised that house

drainage is not a question of hydraulics merely, it is in a

higher sense a question of pneumatics ; but even in

this extended sense it is far from being a difficult art, as

some would have us suppose. It is by no means a " refuge

of despair," as some have asserted. It is a great and

beneficial necessity. Because carelessly-fitted water-pipes

are burst by frost, and our houses are deluged every

winter, are we to have a crusade against water supply ?

Bursting of water-pipes and the influx of foul air from
sewers are indications of want of ordinary common sense

;

or, at all events, of very ordinary technical skill. And
the real future question before us, is not whether we are

to abolish household drainage and water supply, but
whether some public control in these matters ought not to

be exercised over the proceedings of plumbers' appren-
tices and other similar persons, so that when we rent or
buy a house, we may be assured that typhoid fever, or
some other pestilence, is not included in the contract.

Every such contract should, however, ensure three

things, viz., that water-pipes are protected from frost

;

that the house is thoroughly drained ; and that no sewer-
air can, under any circumstances, enter the house. Now
all these things can be assured.

It is a mere truism to say that there are plenty of non-
conductors of heat with which water-pipes can be effi-

ciently surrounded. Why should water-pipes be left un-
covered under flooring or in walls, as at present ? Surely
any local authority could deal with so simple, and, at the
same time, so important a question as this.

As regards efficient drainage- pipes, traps, and the like,

there are great manufacturing interests involved in the
production of these, and any one who will cast an eye
over the advertising columns of our architectural and
engineering contemporaries, will see how much ingenuity
and wholesome competition there exists in the production
of the most scientific forms of apparatus of this class.

But the missing link in the whole of these drainage
arrangements is how to prevent foul air entering the
house. In an ordinary second or third-class house in

London, there are three or four water-closets, the main
pipe from which enters the drain, either directly or
through an inefficient trap. It may be safely stated that

at all times there is more or less pressure of sewer air on
the pan or trap of the closet, which must lead to an infil-

tration of foul air into the house. But nobody appears
to have apphed the long-known remedy for this, viz., to

take oft" the pressure by a small leaden pipe carriad from
the upper end of the soil-pipe to the open air.

It is not, however, from the soil-pipe that most of the
danger arises. Houses of the same classes have generally
what is called a safe under the water-closet, from which
safe a pipe passes directly to the drain. Next there may
be a bath with its outlet pipe, its overflow, and the pipe
of its safe, all connected with the drain. There may be
three or even four sinks all connected with the drain, and
then every cistern has its overflow, also connected with
the drain. As these various open pipes are distributed all

over the house, we can easily understand how, while ful-

filling the function of removing waste water, they may,
in conformity with the laws of pneumatics, distribute the
most deadly poison among the unconscious sleeping in-

mates of every bed- room.

Foul sewer air returns into a house for the following
reasons, viz. :— i. A wind-pressure exercised on the open
mouth of a sewer perhaps many miles away ; or a
similar pressure exerted on an ordinary gulley grate.

2. By pressure of foul air into the house from the superior
specific gravity of the atmosphere outside. 3. The draft
of chimneys, when doors and windows are shut, as durino-

the night. This draft must be supplied, and will supply
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itself from every one of these small pipes, perhaps a dozen

or more in a house, if it cannot be supplied more easily

elsewhere.

The principles to be kept in view in dealing with de-

fects such as those stated are obvious enough.

The general drain system of every street or district

should be studied as regards its pneumatic relations, and
means should be adopted for relieving the pressure within

the system by ventilating outlets in safe positions. By
placing charcoal strainers at all these outlets, sewer air

would be deprived of its destructive qualities before pass-

ing into the streets. In special cases provision would
have to be made for preventing the tide or strong winds

from entering the mouth of the main sewer.

Then as regards the household drains. There is nothing

easier than to ventilate the soil-pipes through charcoal

filters in the manner stated. And as regards the numerous
small pipes of sinks, baths, &c., not one of these ought

on any account to communicate directly with a sewer.

They ought all to be collected and allowed to discharge

their contents in the open air over a trap communicating
with the house drain, so that reflux of sewer gas into the

house would be simply impossible.

Much evil has in times past arisen from imperfect

drains within houses. Properly there should be none such.

All connections of water-closets, sinks, baths, &c., with

the house drain, should take place outside the house walls,

and where from bad construction drains have been laid

within houses and cannot be altered, they should be re-

placed by glazed earthen pipes laid in concrete, every

joint made perfectly air-tight.

Cess-pits and traps ought never to be permitted within

walls. The trapping should be all outside.

From want of attention to these long-known principles

most of our houses are sick, and require separate diagnosis

and treatment. They can all be cured if we only could

find an authority to undertake the cure.

Were it not that in many instances we should have men
of straw to deal v.'ith, we should feel disposed to advocate

the application of Lord Campbell's Act to these cases.

But as the recovery of damages would be a remote
contingency, why should not Local Boards of Health,

with their highly-paid health officers and surveyors, be

required to see not only that all the details of water

supply and drainage in new houses are safe, but that un-

safe houses are made safe by their proprietors, or con-

demned as unfit for habitation ?

After all is done, however, the chief remedy must be
sought in technical training on all house questions in the

application of which scientific principles are involved.

It may be safely stated that there is no technical sub-

ject of greater importance than this, and our recent ex-

perience has shown that there is no subject on which

more training is necessary than to build a comfortable

healthy dwelling.

SUTTON'S VOLUMETRIC ANALYSIS
Volumetric Analysis. By F. Sutton. Second Edition.

(London : J. and A. Churchill.)

'^">HE present volume is almost the only representative

-L of a considerable Ijranch of chemistrj'. We are sur-

prised that Volumetric Analysis has not come into more

general use amongst chemists, for the saving of time in

most instances is very great, whilst for accuracy it frequently

surpasses gravimetric analysis. Since the last edition of

this work was published (1863), chemistry has made great

advances ; in volumetric analysis there has been a gradual

extension and development, although nothing very new or

startling has taken place during this period. This edition

is a far more handsome volume than the last, the type

and engravings being everything that can be desired.

The author states in his preface that the new system of

atomic weights has been adopted ; the nomenclature also

has been changed to a great extent, although we are

sorry to find that the system adopted is by no means
perfect. Thus we read of " the carbonates of lime, baryta,

and strontian "
(p. 26), whilst in a later part of the book

such terms as " hydric chloride," &c., are met with. These

of course are extreme cases ; would it not have been

better to have adopted some definite system through-

out the book ? We regret to say that the larger

portion of the book is disfigured by a great number
of small errors ; for instance, the cross references in

many cases are wrong, thus at page 80, the reader is

referred to § 80, 2, for the determination of chlorides by
Liebig's method, the paragraph referred to is an article

" on the examination of raw phosphates and phosphatic

manures." Again, we are told on p. 116 to refer to § 71

for the titration of phosphate, but this paragraph describes

the estimation of sulphuretted hydrogen. We have

noticed so many errors, some in formulas, some in e [na-

tions, and again in grammar, that, though making every

allowance for printer's errors, we must conclude that the

edition has been carelessly revised. There is one para-

graph we should wish to call attention to, the first on

p. 132, which we confess we have not been able to under-

stand clearly. The number of new processes introduced

is not large, nor are they of very great importance. We
think, however, that methods such as the estimation of

nitric acid by indigo might have been omitted, and that,

for instance, the iron process for phosphoric acid might

have been introduced. If Mr. Sutton would give, as far

as possible, the precise cases for which each process is

most suitable, v.'e think the value of the book would be

much increased. His long experience in these matters

would render this addition of great importance, and
would save much trouble.

Fifty-four pages of the volume are occupied by a descrip-

tion of the processes of water analysis (furnished by Mr. W.
Thorp) ; this consists of a lengthy description of Frank-

land and Armstrong's process, which has undergone con-

siderable modification, and a much shorter description of

Wanklyn and Chapman's process. We look upon this

part of the book as very valuable, for water analysis has

now become quite a study, and such a clear and concise

statement as that in the present volume will be found of

great service to any one engaged in this work.

The last section of the book, consisting of seventy- four

pages, is " On the Volumetric Analysis of Gases," con-

tributed by Prof. H. McLeod. We cannot praise this

portion of the volume too higlily, the engravings are

excellent, many of them we believe being from the original

drawings of the author. We do not think that any

student could do better than take this as his guide to gas

analysis. It is the most clearly written and practical
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account that we have seen in the EngHsh language, and

we should be glad to see it still further extended by the

author.

On the whole Sutton's " Volumetric Analysis" has cer-

tainly improved on the first edition, but with more care

its value would have been much increased.

i\TORELET'S TRAVELS LV
AMERICA

CENTRAL

Travels in Central Atnerka, including Accounts of some

Regions unexploredsince the Conquest; from the French

of the Chevalier Arthur Morelct. By Mrs. M. F. Squier.

Introduction and Notes by E. G. Squier. (London :

Triibner and Co., 1871.)

T N that portion of Central America which lies between

Yucatan on the north and the city of Guatemala to

the south, and bounded on the east by British Honduras,

is a considerable tract of country which has remained

almost unknown to Europeans since the Spanish conquest,

and in which the traditions of the neighbouring States

place vast aboriginal cities and wonderful enchanted lakes.

To explore this legion was the object of the adventurous

expedition of M. Arthur Morelet, a French gentleman of

leisure and extensive scientific acquirements. M. JNIore-

let's natural history collections were deposited in the

Museum of Paris, and described in the Cotnptes Rendiis of

the Institute ; a new crocodile was named after him (which

he pathetically declares to be the only result of thejourney

as far as fame to himself is concerned), and an account

of his travels was printed for private circulation in his own
country. In the volume before us a portion of this is now
translated for the benefit of the American and English

public. Although the work records no important or

striking discoveries, it is a valuable and interesting contri-

bution to the geography and natural history of an almost

unknown district.

M. Morelet's journey was divided into two portions.

The first was devoted to a visit to the ruins of the ancient

city of Palenque, near the great river Usumasinta, in the

western portion of the district. The existence of these

ruins was not known till 1750, but they have been suffi-

ciently described in the works of Dupaix, Stephens, and
others. Notwithstanding the traditions of immemorial
antiquity which hang around them, the author attributes

their origin to the Toltecs, who, in the middle of the

7th century were in possession of Anahuac, where

civilisation peaceably developed itself. Later, about the

year 1052, they abandoned this region, and emigrated in

a south-easterly direction, that is to say, into the provinces

of Oaxaca and Chiapa. It is easy enough, therefore, he
thinks, to arrive at the conclusion that Palenque was
founded at this time, and was consequently contempora-

neous with Mitla.

The second and more important portion of M. Morelet's

expedition had for its special object a visit to the great

lake of Itza, situated in the province of Peten. Although
nominally within the territory of the Republic of Guatemala,

and but a comparatively short distance from the British

settlement of Belize, he was unable to obtain at any of

the seaport towns of Yucatan any exact information as to

the exact locality of, or the means of access to, this

mysterious region. Proceeding from Palenque up the

Usumasinta River, his route then lay eastwards for up-

wards of a fortnight through virgin forests of great mag-
nificence, abounding in insects of all kinds, and in many
rare and curious birds, and with a floral vegetation of

great interest and beauty. The author describes in par-

ticular the Aristolochia grandiflora, with a flower often

not less than twelve to fifteen inches in diameter, the

calyx resembling the figure of a swan suspended by its

bill, but when full-blown assuming the form of the con-

ventional cap of liberty, turned up with a violet velvet

lining, and worn by the Indian children as a helmet.

The great lake variously referred to by chroniclers as

that of Itza, of the Lacandones, and of Peten, is described

by M. Morelet as having a circumference of upwards of

twenty-six leagues, and a depth in most cases exceeding

thirty fathoms. It is not fed by any river, or even brook,

of importance, and has no outlet ; how its waters are kept

fresh is not described. Its shores are defined by a girdle

of broken calcareous hills, which are more or less silicious.

On an island situated near its south-western shore is the

Indian town of Flores, the only one of importance in this

vast, almost uninhabited, district. Its description, and
the illustration, convey an idea of great beauty:

—

" I was impressed v/ith the magnificence of the land-
scape which presented itself from the eminence where the
modern church is situated, and which was once occupied
by the ancient temples of the Itzaes. The sky was clear,

the waters of the lake of the loveliest azure, and the islands

and bluff shores, indented with little bays, hemmed in by
silvery belts of sand, were green and refreshing to the
sight. The island of Peten itself is oval in shape, rising

by a gentle slope from the water, and terminating in a
platform of calcareous rocks. It is not large ; one may
make the circuit of it in a quarter of an hour. Its surface
is covered with small stones, which are doubtless the re-

mains of ancient edifices."

The necessaries of life, both as to food and clothing,

being very few in number, the inhabitants of Flores have
little inducement to labour, and pass their days in

luxurious idleness or nocturnal festivities, and their

character is what might be expected from their habits of

voluptuous ease, though without any strongly developed

vices. As to the natural history of the district, the author

describes as the most abundant mammalia three species

of deer, the tapir, the peccary, a species of rabbit, an
armadillo, the agouti, which commits great ravages on the

crops, and several rodents. Among the birds he mentions
particularly a small heron {Ardea exilis), two swallows,

and a humming bird. Among the reptiles are a number
of species hitherto undescribed, including a new turtle

{Emys areolatd) and the Crocodilus Morcleti, the capture

of which nearly cost him his life. There are fifteen

different kinds of fish in the Lake of Itza, which are

almost v.'ithout exception peculiar to it. Considering the

isolation of the lake from all other water systems, this

fact is of great interest to the student of the geographical

distribution of animals, and of the origin of species.

The flora is not described in detail, indeed throughout the

book few plants are specifically named, unless of striking

beauty or producing edible fruits. A suspicion of the

accuracy of the author's knowledge of natural history is

excited by the occurrence of such phrases, unless they be
due to incorrect translation, as "invertebras {sic) and



i6o NA TURE [Dec. 28,1871

insects," speaking of a gasteropod as a " shell-fisli," and
describing the Tillandsia as "a variety of moss.''

Another serious defect in the book is that the map which

accompanies it does not correspond with the text in the

spelling of the names, nor always even in the natural

features of the country.

From Flores M. Morelet proceeded in a southerly direc-

tion to the City of Guatemala, passing along the water-

shed which separates the streams flowing into Honduras

Bay on the east from those which find their outlet in

the Gulf of Mexico to the west. A halting-place on the

route is the station of Campamac, laid down on the maps
as a place of some importance, but which he found to

consist of "half-a-dozen worm-eaten posts stuck in the

ground in the midst of the forest, and supporting a

thatched roof ; a small clearing in front, and faint traces

of a path leading to it in one direction, and from it in

another." A little farther south, on approaching the In-

dian town of Cahabon or Cajabon, the traveller emerges

from the dense virgin forests which have clothed the

country since he left Flores, and enters on the wide open

savannahs which characterise the southern portion of

Guatemala. The Indians of this district belong to a

different race from the Mayas of Peten; they are of a

darker colour, with less regular features and less sym-

metry of form ; with low foreheads, high cheek bones,

and the top of the head rising to a point in a manner

apparently artificial. The civilisation introduced by the

Dominicans appears to be gradually decaying ; and Euro-

pean vices, added to their own national indolence, are

rapidly reducing their numbers, and deteriorating their

character.

The reader will find in IVI. Morelet's narrative much
valuable information as to the manners and customs of the

inhabitants of an almost unknown territory, and with re-

gard to the physical features and natural history of a

country extremel) rich in natural productions; inter-

spersed with those personal incidents and tales of ro-

mantic adventure which add so much to the charm of a

book of travel.

OUR BOOK SHELF
TJie Ornithology of Shakespeare. Critically examined,
explained, and illustrated. By James Edmund Harting,

F.LS., &c. (London : Van Voorst, 1S71.)

The man who wrote the line, " One touch of Naturemakes
the whole world kin,'' demands that some notice should be

taken in these columns of any one of his numerous com-
mentators who may attempt to set forth that side of our

versatile poet which turns towards natural history. I\Ir.

Harting's attempt is eminently successful. 'We last met
with him (not long since) "on the lone sea-shore," we now
find he is equally at home in the library, and if he does

not convince us that Shakespeare was a greater ornitholo-

gist than has lived since, proof at least is adduced that he

was, in his knowledge ol birds and their ways, inferior to

no one of his time. Books have been written to show
that our immortal bard was a soldier, a lawyer, and what
not—his reputation as a keen and accurate observer of

the feathered race is now fully established. How, indeed,

could it be doubted ? Did not the " swan of A-, on "

appreciate " the temple-haunting martlet " and the delicate

air which it loved ? Did he not " tune his merry note

unto the wild bird's throat " while celebrating equally "the
clamorous owl that nightly hoots," and " the plain-sung

cuckoo grey ? " But here we must stop. It is always the
reviewer's business (

" 'tis true, 'tis pity, and pity 'tis, 'tis

true "
) to point out defects. We may mention one. Mr.

Harting has forgotten to notice the correct interpretation

of the expression "russet-pated choughs," and urges the
claim of the jackdaw to be the bird so distinguished.
Now, as he truly says, the daw has a grey head, and to

make Shakespeare term grey "russet " is, in our eyes, a
crime. Without doubt the poet had in his mind the I'cal

Cornish chough, and the expression is quite accurate.
" Russet- pated " is having red patles or feet (if. the heraldic
croix patee) ; not a red pate or head—a feature equally in-

applicable to chough or daw, while the red feet of the former
are as diagnostic as can be. We are bound to say, however,
that such a slip as this stands alone. Mr. Harting's book
in general is not only readable, but exact and instructive,

while its illustrative woodcuts are well chosen, well drawn,
and well engraved.

Thoughts on Life-Science. By Edward Thring, M.A.
(Benjamin Place), Head-Master of Uppingham School.
Second edition ; enlarged and revised. (London and
New York : Macmillan and Co.)

The first edition of this book by the accomplished and
efficient head-master of Uppingham School appeared with
the pseudonym " Benjamin Place" on its title-page ; this

second and much-enlarged edition bears the author's own
name. The title may be apt to mislead some as to the
nature of the contents ; it is not a work on Biology. The
author apparently means by " Life-Science '' the science
of those phenomena which are the manifestations of the
higher kinds of life, as opposed to those sciences which
deal with " matter animate and inanimate." " The world
open to man's intelligence," he divides into two parts :

" On the one side there is matter animate and inanimate,
which as matter is capable of material investigation, and
which is below man. On the other side there is life as
displayed in feeling and thought, and belief founded on
the facts of life. The science of this is Life-Science."
Mr. Thring believes that man cannot live by science
alone ; that there is a kind of knowledge, a circle of
belief, a region of activity, quite outside and independent
of science strictly so-called, and which is of far more
importance to the great bulk of humanity than any amount
of scientific knowledge. To Mr. Thring, in the present
" displacement of traditional ideas, it has seemed no use-

less task to look steadily at what has happened, to take
stock, as it were, of man's gains, and to endeavour, amidst
new circumstances, to arrive at some rational estimate of
the bearing of things, to examine the instruments and
means at our disposal, to examine our strength ; so that

the limits of what is possible, at all events, may be clearly

marked out for ordinary persons." " This book is an en-

deavour to bring out some of the main facts of the world."

Mr. Thring puts forward many statements regarding the
inadequacy of language as a vehicle for thought, and on
the imperfection of human inteUigence itself at the present
stage of man's progress, which claim the consideration of
all those who are inclined to deny them ; and much of
what he says, as to the sphere and power of scientific re-

search, deserves to be pondered by all earnest seekers
after truth, and, indeed, has almost always been ad-
mitted by the highest intellects, who have tried to explore

"the great ocean of undiscovered truth." Mr. Thring's
style is characterised by a rugged force, and a certain

novelty of expression and even of construction, which
will render his book interesting to many readers, and
which are frequently the outcome of his intense earnest-

ness and the thoroughness of his convictions, as well as

of impatience with tliose intolerant scientific specialists

who imagine the little group of phenomena that comes
within the ken of their limited vision to be tlie universe.

We heartily commend the book to the attention of our
readers.
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LETTERS TO THE EDITOR
[ 77/1.' Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Dr. Carpenter and Dr. Mayer

With reference to Dr. Tyndall's communication of last week,

in which I most unexpectedly found a private note of my own
placed before your readers, 1 should be obliged by your allowing

me to state :—

1. That the idea of "Correlation," as originally entertained

by Mr. Grove, and applied by myself to physiology more than

twenty years ago, most unquestionably included that of the

ijuantitatiLW equivalence of the convertible forces, as will appear

from the following passage in my memoir of 1850 (Phil. Trans,

p. 731) :
—**The idea of correlation also involves that of a cer-

tain definite ratio between the two forces thus mutually inter-

changeable, so that the measure of force B, which is excited by
a certain exertion of force A, shall, in its turn, give rise to the

same measure of force A as that originally in operation " And
further I urged the precise j-clation observable between the vital

activity of plants and cold-blooded animals, and the amount of

heat they receive from external sources, as a ground for the

belief that heat hai the same relation to the organising force as it

has to electricity (pp. 747-750).
2. In crediting Dr. Mayer therefore with the independent

(and in my own case the previous) enunciation of the "Correla-
tion " doctrine, I most certainly meant to include the notion of

quantitative eqinvalence. Whether the quantities be or be not

expressed in number seems to me a matter of secondary im-
portance. William B. Carpenter

University of London, Dec. 26

The "North British Review" and the
Origin of Species

The writer of the article on the "Origin of Species," which
was published in the A\irth British Fevicw for June 1867, has

corrected in your periodical for November 30 an unimportant error

wliich occurs in a certain paragraph of that article. There i;,

however, it appears to me, a much more serious error in the

same paragraph, which vitiates his arithmetical calculations

throughout, and leads him to an erroneous conclusion.

The paragraph in which this error occurs is quoted at length in

Mr. Mivart's work on "The Genesis of Species." It may there-

fore be worth while to point out the oversight alluded to.

The error arises from the writer's assuming that in a race

which remains constant in numbers, only one individual out of

each family, i.e., out of the otTspringof one female, will on an
average survive to produce young. This assumption is not true ;

for since only one half of the race, namely the females, bring

forth young, it follows that two out of each family must, on
the average, survive to have offspring, namely, one male and one
female. Each of these will transmit its peculiarities to its

descendants.

I will now quote the writer's words, putting within brackets

the necessary corrections.

He says, " A million creatures ai'e born; 10,000 survive to

produce offspring. One of the million has twice as good a

chance as any other of surviving ; but the chances are 50 to i

against the gifted individual being one of the 10,000 survivors."

Further on he says, " Let us consider what will be its influence

on the main stock if preserved. It will breed and have a

progeny of, say 100 ; now this progeny will, on the whole, be
intermediate between the average individual and the sport. The
odds in favour of one of this generation of the new breed will

be, say, li to I, as compared with the average individual ; the

odds in their favour will therefore be less than that of the

parent, but owing to their greater number the chances are that

about li of them would survive [about 3 of them, for without any
advantage two would on an average survive.] Unless these breed
together, a most improbable event, their progeny would again
apjiroachthe average individual ; there would be 150 [300] of them,
and their superiority would be, say in the ratio of I J to I ; the
probability would now be that nearly two [6 x f , or nearly 8] of

them would survive, and have 200 [750] children with an eighth

superiority. Rather more than 2 [15] of these would survive ; but

the superiority would again dwindle, until after a few generations

it would no longer be observed, and would count for no more in

the struggle for life than any of the hundred trifling advantages
which occur in the ordinary organs."

The writer thus concludes that the advantage derived by in-

heritance from the sport will ultimately die out. The true con-

clusion is, that the advantage never dies out, but only becomes
distributed through the whole race ; and, moreover, that the

sum of the advantages of all the favoured individuals, when
added together, is greater than the original advantage, and
becomes greater and greater every successive generation, though
it lends to a limit at which it never actually arrives. Thus,
representing the original advantage by unity, the advantage in

the next generation is li, in the next I's, and so on.

If now the same kind of sport arise independently, (i.e. not
by inlieritance from some previous sport) say once in every genera-

tion, and is preserved, say once in every fifty generations, the
advantages derived by inheritance from these sports will accumu-
late and become distributed throughout the whole race. Hence
in the course of an immense number of generations they must
produce a decided effect upon the character of the race.

Thus, though any favourable sport occurring once, and never
again, except by inheritance, will effect scarcely any change in a
race, yet that sport, arising independently in different generations,

though never more than once in any one generation, may effect

a very considerable change. These conclusions are opposed to

those which the writer of the article is endeavouring to establish.

Leeds Grammar School A. S. Davis

Prof. Tait on Geological Time
As I have lately found, under the signature of Prof. Tait,-in

the well-known Rcinie Scietitifique, several statements that
would doubtless have been challenged had they appeared in

any English scientific journal, and of wh'ch the following are

specimens :

— " Sir W. Thomson has already demonstrated, by
three complete and independent physical proofs, the impossi-
bility of admitting the existence of such periods"— " Each one
(of Sir W. Thomson's arguments) would suffice to upset at once
the pretensions of Lyell and Darwin"— "Professor Huxley's
attempt has completely failed ;

" and .as in the new edition of

Juke's Geology Sir W. Thomson's demonstration is stated at

some length, while an adverse argument used by Jukes is omitted,
I venture to ask that you will allow me a few words on the

subject, since I treated the matter at length two years ago in

Scientific Opinion, and, so far as I am aware, my arguments re-

mained unanswered.
1. Does not the conclusiveness of all Sir W. Thomson's argu-

ments depend upon the assumption of the universality of the
principle of dissipation of energy ? But to assume this is to

assume that uniformitarianism is false. The whole question is

therefore begged in the premisses, as must be the case in mathe-
matical arguments.

2. As Mayer categorically denies the universality of the said

principle, by what right does Sir W. Thomson entitle it a " prin-
ciple of natural philosophy," and therefore state that uniformi-
tarians are "directly opposed to the principles of natural
philosophy " ? As in the opinion of tlie French Academy, and
of many eminent English and German savants, Mayer is one of
the first physicists in Europe, I think it cannot be assumed with
Prof Tait that, "as regards method, M.ayer and his supporters
are little in advance of the Middle Ages," though undou'itedly
Mayer is very different from Sir W. Thomson.

3. By what process does Sir W. Thomson discover " univer-
sal principles?" His universal principle regarding the origin of
life "true through all space and all time," affords an opportune
answer to this question. I would simply refer to Mr. Ray Lan-
kester's article on that principle (Nature, No. 97, p. 36S), and ask
if any ona can discover a more satisfactory foundation for the uni-
versal principle of dissipation. From long study of Sir W.
Thomson's reasonings, I conclude that he will reject any evidence
for spontaneous generation, in consequence of the "universal
principle " he has assumed on that (juestion.

4. In Section A of the last British Association, Sir W. Thom-
son supported his argument regarding the form of the earth (con-
troverted in your pages by Mr. Croll) by referring to existing

mountains five miles high (see .Atheniciim report). His audience
must have understood that these mountains are primaeval, as
otherwise the argument would have had no meaning. But as this is

the reverse of the truth, I cannot help saying that Sir W. Thom-
son appears to consider himself entitled, not merely to invent
principles, but also to invent facts. I know no conclusions of
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science that might not be " briefly refuted " by such a method '

but I think it would be fair to employ the words, " particular

opinions of Sir VV. Thomson" in place of "principles of natural

philosophy,'' and "imaginary consequences of these 0])inions
"

in place of "facts." If^his were done, all woidd admit that Sir

\V. Thomson's arguments are conclusive demonstrations
; grant od

the premisses, the conclusions certainly follow. Hut geologists have

simply to assume the contrary premisses, and they may niatlie-

matically demonstrate the reverse. Agree to beg all the diffi-

culties of a question, and a certain conclusion may easdy be

obtained. This fact was recognised in the Middle Ages, and

Mayer has not got rid of it.

P. W. Stuart Menteath
42, Rankeillor Street, Edinburgh

[The remarlis of Prof. Tait are contained in his opening

lecture for Session 1869-70, which was sent to us with permission

to make what use of it we chose. As the matter of Geological

Time had been very fully discussed in this countiy, we did not

insert the portions bearing on it. We believe that the portion

which we did insert induced the editor of the Rtiutc to apply to

the author for the whole MS. As to tlie queries in the above

letter we may note,

1. The Dissipation of Energy is a necessary consequence of

the second law of Thermodynamics.

2. If " Mayer categorically denies its universality," so much
the worse for his own credit, and for that of " the Frencli

Academy and the eminent English and German savants " who
sujiport him.
!- 3. It is not for us to say what Sir W. Thomson would, or

co^ild not, do.

4. So, after all, Mayer seems to be no better than Sir \V.

Thomson.—Ed.]

In Re Fungi

It may allay the alarm of your correspondent " W. G. S."

as to the decay of fungology in England, as far, at least, as one

of the cases wliich he tiuotes is concerned, to be informed that

so careful and critical a student of fungi as Mr. W. G. Smith con-

firmed the determination referred to, and on the faith of the

abnormal specimen, included this rave and very critical species

without any hesitation among the Jiliddlesex'fungi in the "Middle-

sex Flora," p. 40S. Your correspondent " W. G. S." has missed

the point of the paragraph from the Jinirital ofBotany which he

criticises. The specimens of this fungus collecied by Mr.

Wooster at Whitehall Gardens have a regular and normally deve-

loped pilcuf, and were in striking contiast to the "abnorm.al

specimens" (W. G. Smith, /. c ) from the Goswell Road.

A Shadow on the Sky

I no not know how common is the phenomenon described by

Mrs. Charlotte Hall in N.vruRE of Nov. 9 (p. 25), but her com-

munication leads me to report a much less striking appearance

of the same kind, which I witnessed Feb. 20, 1S70, in this

nei'dibourhood. I was taking an early walk, and had mounted

to the top of a ridge commanding an eastern view, about fifteen

minutes after sunrise. The sky was veiled in a dark white.

Above me, a little to the south and east, hung a ball of vapour

in mid- air, warmed into smoke-colour by the rays of the sun,

and yet so dense as to cut off these r.ays, and cast a rectilinear

shadow of dark blue against the while coat of the sky. The

shadow was sharply defined, and the whole effect was not unhke

the nucleus and tail of a comet. In a few moments the shadow

faded out, and, shortly after, the ball itself was dispersevl. The
moon in its third quarter, was visible somewhat past the zenith,

and surrounded with vapour. Twelve hours later we had a

violent rainstorm. N. J.

New York

Coal Measures of Ireland

In the new edition of Jukes's " Manual of Geology," by Prof.

Geikie, at page 592, it is stated, on the authority of Kir. E. Hull,

that '"in Leitrim, Fermanagh, and Tyrone, there are true repre-

sentatives of the Yoredale series of England." I, however (as

also the late Mr. Jukes), contend that no comparison can be

drawn between the coal bearing rocks of Ireland and those of

England. Furthermore, as Mr. Hull is unacquainted with these

Irish rocks, having only seen a few isolated patches of them, I

protest against his being quoted as an authority on the question,

more especially as in the paper to which Mr. Geikie referred,

"On the Geology of the Ballycastle Coal Fields, &c.," Mr. Hull
states that while in the counties al)ove mentioned there are true

coal measures, in the provinces of Leinster and Munster there

are none—a statement quite contrary to fact-", as all the sections

of these rocks in Leinster, Munster, and Connanght are identical,

and probably, as suggested by the late Mr. Jukes, were once con-

nected, as the lowest bed of coal occurs everywhere at a nearly

equal height above the limestone. Furthermore, the intervening

strata are nearly identical, there being a certain thickness of

argillaceous beds below, next the limestone, and a mixture of

arenaceous and argillaceous beds above.

Naturally it may be expected in all places where a sea

gradually became shallow, that limestone would be succeeded

by fine argillaceous beds, the latter by shore beds, more or less

coarse and arenaceous, and eventually by land beds, such as

coal, fire-clay, clunch, and the like.

Similar sequences are not uncommon, both on a large and
small scale. On the large scale in the passage rocks from the

limestone to the coal-bearing rocks of most countries, and on a
small scale in the north of Ireland and in Scotland, where a bed
of limestone will be succeeded by a shale, the shale by a sand-

stone, and the latter by a clay or coal.

If we examine into the thickness of the English and Irish

rocks, the difficulty of a comparison is apparent. In the latter

country the greatest thickness of the rocks called coal measures
never exceeds 3, 500 feet, this series of strata including all the

rocks above the limestone ; whilst in Lancashire, according to

Mr. Hull's sections, the Yoredale beds alone exceed 5,000 feet in

thickness.

Moreover, if any value is to be attached to palceontological

evidence, we find that from the base upwards in the Irish

rocks there are fossils which in England are considered to be
characteristic of the true coal measures. The latter fact would
seem to suggest that while in Ireland the upper part of the

limestone was being deposited, in England the millstone grits

and Yoredale rocks were accumulating, whilst subsequently, in

both countries, true coal measures were deposited ; those in

Ireland being unfortunately very poor in coal, although con-
taining very similar fossils.

In the northern extremity of Ireland, and in Scotland, the

measures are very similar, and in certain places apparently
identical, as pointed out years since by Sir R. Griffith. This,

therefore, is no new fact, as Messrs. Hull and Geikie would sug-

gest to their readers. G. Henry Kinaiian

Recent Changes in Circumpolar Lands

Some years ago I wrote a paper for the Ethnological Society

on some changes of surface affecting Ancient Ethnography.
Since this was printed many facts have accumulated. Tliese

have led me to a tentative generalisation on the subject, which I

should like to have discussed in your pages.

The question of the upheaval and subsidence of different areas
of the earth's surface, as it is going on at the present moment, is

of very great importance in geology, and yet few subjects have
been more neglected. A few facts have been here and there

collected ; but even the best authorities treat the matter in a
jejune fashion. According to them the areas of upheaval and
subsidence are scattered over the earth's surface in an irregular

manner, without any definite law or rule. I believe that with
very slight local exceptions there is a very distinct law which
governs the subject.

Putting aside altogether the southern hemisphere for the
present, I wish to prove that the area of upheaval is confined to

the land bordering the Polar Sea, and to the Polar Sea itself

;

that it is perfectly continuous all round the earth, and that it is

greatest near tlie Pole, and gradually diminishes until it disap-
pears about the 57th parallel, leading to the conclusion that the
focus of upheaval is the Pole itself.

Of course, my observations are entirely confined to what is

taking place now, and are not to be confused with the facts of
any otlier period, historical or geological.

Commencing with Scandinavia, we have the remarkable testi-

mony of Pliny, Mela, Solinus, and others, to the fact that Scan-
dinavia was considered by the Roman geographers, whose
authorities were bold and expert seamen, to be an archipelago.

Ptolemy speaks of the Scanctian Islands. The very name Scan-
dinavia is evidence that those who iwed it looked upon it as an
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island. This implies tliat a great deal of dry land must then

have been under water. In 1S34 Sir Charles Lyell wrote his

Bakerian lecture, in which he brought forward overwhelming
evidence to prove that Scandinavia was then being gradually up-

heaved. Celsius, who wrote in the i yih century, had affirmed

it, and calculated the rise at forty inches in a centuiy. In 1807

Von Buch wrote that all the country from Frederickstadt, in

Sweden, to Abo, in Finland, and perhaps as far as St. Peters-

burg, was slowly rising. Other authorities concurred, and
lastly Sir Charles Lyell, who had approached the subject as a

sceptic, was fully convinced after an exploration of the ground.

At Stockholm he found striking proofs of change since the

Bailie acquired its present tenants, Testacea found there seventy

feet above the sea level being identical with those found in the

adjacent sea. At Soderleige, a little farther south, and in a bed

ninety feet above the sea level, besides the shells were found

several buried vessels, made of wood, and joined with wooden
pegs. In another place an iron anchor and nails were found. At
Upsala brackish water plants were found in meadows where
there are no salt springs ; a proof that the sea had only recently

retired. At Oregrund, forty miles to the north, the land had
risen five inches and a half since 1820, and at Gefle were low

pastures, where the inhabitants' fathers remembered boats and

even ships floating. Experienced pilots in the Gulf of Bothnia

estimated the fall of the waters at two feet in thirty years. Since

Sir Charles Lyell's lecture both the Russians and the Swedes
have made experiments all proving the same fact.

To the east of Scandinavia we have Finland, exhibiting all the

characteristics of a recently-emerged land. It is a mere congeries

of lakes and swamps, separated by moss and sand. The level of

the lakes is constantly falling. In 1818 Lake Sovando was sud-

denly lowered ; its waters escaped into Lake Ladoga, and much
of its bottom was exposed. Similar traditions about low

meadows but recently crossed by boats and ships to those existing

in Sweden prevail here also, and there seems good ground for

beHeving that in the days of the Norsemen the White Sea and
the Gulf of Finland were joined by a considerable strait. Farther

east, again, we have the experience of Murchison and his com-
panions, who found on the banks of the Dwina and Vaga recent

shells still retaining their colour, and of the same species as those

found in the Arctic Sea. In Spitzbergen, Mr. Lamont reports

(see vol. xviii. of the " Quarterly Journal of the Geographical

Society ") that he discovered recent bones and drift wood several

miles inland and high above high-water mark, skeletons of

whales thirty to lorty feet above the sea level. The seal fishers

told him the land was rising, and that the seas thereabouts were

now too shallow for the right whale, which had forsaken the

Spitzbergen coast. This is confirmed by Malmgren (see Peter-

mann's Millheilungin, 2, 1863). Farther east we have the

Tundras between the Karen Sea and the Gulf of the Obi pre-

senting bare desolate flats that look as if they had only recently

emerged. Middendorf describes the surface of the great

Siberian Tundra as coated with fine sand like that now being

deposited by the Polar Sea. Von Wrangel has many useful

remarks to prove my position. He tells us that Diomed Island,

mentioned by LajJtev and Schalaurov, is now joined to the main-

land ; the coast of the Swatoi Ness, which they describe as very

indented and ruinous, is now straight. The Bear Islands are

mere heaps of ice and stones, evidently but recently covered

with water ; and shoals and banks now occupy what was toler-

ably deep water in 1 787 when Captain Sarypchew was there.

Herdenstrom, in iSio, found large birches scattered about the

Tundra, 3° to the north of any known Siberian forest ; probably

drift wood such as Wrangelhimself found drifting in the Polar Sea.

Whales have now almost deserted the Siberian shores, where in

the eighteenth century they were common. This is, no doubt,

due to the shallowing of the water, as is the case in the Spitz-

bergen Sea. The shores of the Polar Sea, from the Lena to

Behring's Straits, are for the most part low and flat. In winter

it is hard to say where land ends and sea begins. A few versts

inland, however, a line of high ground runs parallel with the

present coast, and formerly, no doubt, constituted the boundary

of the ocean. This belief is strengthened by the quantity of

drift wood found in the Upper Level, and also by the shoals

that run out, and will, no doubt, become dry land {Vulc Wran-
gel's Introduction). " At several places along the coast we found

old weathered drift wood at the height of two fathoms above

the present level of the sea, whilst the lower drift wood lay at a

level, indicating a change of level." Moving farther east again

across Behring's Straits, we find Captain Beechey describing the

coast as a high cliff, now separated from the sea by low flats with

bones, &c., on them. I cannot speak with the same confidence

of the vast archipelago that bounds America on the north, nor
about the northern shores of America, my researches having
been confined to Asia, but evidence must abound in the Arctic

voyages. Drift wood and bone; of whales are mentioned on
high ground by several of them. If it be permitted to quote
the works of M. Reclus as an authority, and I believe it to be a
most sound book, he says, page 628, numerous indications of the

phenomenon (i.e. of the upheaval of the circumpolar land of

North America) have been recognised in the Arctic islands,

scattered off the coasts of the Continent. At Port Kennedy
Mr. Walker found shells of the present period at a height of

557 feist above the sea ; a bone of a whale lay at a height of 164
feet. Again, page 651, after saying that .Southern Greenland is

being depressed, he continues, "On the north of Greenland,
from lat. 76", and in Grennell's land, t^c, the directly contrary

phenomenon is taking place." Hayes discovered on all the coasts

the existence of ancient sea-beaches which had gradually risen to

the height of 100 feet.

I have thus shown good ground for entertaining the notion

that the land at present rising about the Pole is a continuous

area, and is not rising merely in detached masses as M. Reclus's

and Mr. Murray's maps (Geographical Distribution of Mammals)
would lead us to suppose. I believe, further, that this area,

bounded on the south by about the 57th parallel of latitude, is

the only area in the Northeyn Hemisphere whieh is atpresent iijtder-

goiiig iiplienval. I should feel grateful to any of your corre-

spondents who would point out where there is another area (of

course excepting local distur'oance immediately round a volcanoe)

;

or would direct me to any authorities throwing light on the

question I have advanced, which for anything I know may be
an old theory, or even an exploded heresy.

Not only is the land around the Pole rising, but there is evi-

dence to show that the nearer we get to the Pole the more rapid

the rise is. This has been shown most clearly in the case of

Scandinavia by .Sir Charles Lyell, who most carefully guaged
the rise at different latitudes from Scania, where the land is

almost stationary, to the northern parts of Norway, where the

rise is four feet in a century. While in Spitzbergen and the

Polar Sea of Siberia, if in the memory of seal fishers and others

the water has shallowed so fast as to have excluded the rig'iit

whsle, we may presume that the rate of emergence continues to

increase, until it reaches its focus at the Pole, as it certainly

diminishes until it disappears towards the south between the

56th and 5Sth parallels of latitude. The su'oject is one of para-

mount importance to those who are trying to work out the history

of the earth, and I once suggested at the British Association that

it should be made the work of a special report, but I was
snubbed. I appeal with more confidence to you, sir, to help

me to ventilate it. The question of the subsidence of other

areas, and of the correlated climatic change, I will reserve for

another letter. Henrv H. Howorth
Derby House, Eccles

THE ENGLISH GOVERNMENT ECLIP.SE

EXPEDITION

MANY of the readers of N.4TURE are no doubt in-

terested in the fate of the Eclipse Expedition of
1871. I will therefore give a sketch of their doings to the
present time.

The P. and O. steamer Miizaporc, having the party on
board, left Southampton on Oct. 26, and, after a rather
rough voyage, reached Malta on Nov. 4 ; left again the
same evening, and arrived at Port Said on ttie 8th

;

entered the Canal at once, and anchored at Suez on the
lotli. Here she remained till the 12th, awaiting the
arrival of the Brindisi mails ; then left for Galle, where
she arrived the 27th. On leaving the Channel a strong
S.W. breeze was encountered, which soon increased to

half a gale. The ship, though a roller, is a good sea boat,

and made good progress ; but the bad weather continued
with little abatement until the Mirzaporc was well in the
Mediterranean, and nearing Malta. The sea then became
calmer, the sun shone out, and the passengers, many of
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whom had not before emerged from their cabins, now
came out as gay as possible, ready to make an impression
at Malta. Our astronomers, who had not been exempt
from the common fate of those who try the sea without a

special education, now quickly roused themselves to make
use of the opportunities for overhauling their instruments,
and practising themselves for the work before them. The
officers of the ship kindly gave every assistance, and those
instruments that could be used on so unsteady a platform
as a ship's deck were brought up from the hold, in which
they had lain safely during the gale in the Bay, mounted
on temporary stands, and used most diligently to investi-

gate the changing phenomena with which we were sur-

rounded. Classes also for mutual instruction were formed,
so that each observer, on being detached in India, might
— no matter what his special forte, whether spectroscope

or polariscope—be able to impart instruction to the volun-

teers that we hope to obtain in India to aid in the good
woik. Our party numbered ten, viz. : Mr. Lockycr, chief,

Messrs. Abbay, Moseley, Friswell, Capt. Tupman, R.M.A.,
and Commander Maclear, R.N., spectroscope observers

;

Dr. Thomson and Mr. Lewis, polarisers ; Mr. HoUiday,
artist ; and Mr. Davis, photographer. At Suez we were
strengthened by the addition of Signor Respighi, from
Rome, who has so distinguished himself by his observa-
tions of the solar atmosphere. The other passengers took
great interest in the doings of the "Wise Men of the

East," as they called us, and at their request, the day
before arrival at Malta Mr. Lockyer gave a lecture on the

advances that had been made of late years in solar

physics, and on the object of this expedition.

Observations were made, as opportunities were given by
clear sunrise and sunset at sea, on the aIteratio»s that take

place in the absorption bands as the sun rises from the

horizon ; and here may be mentioned the interesting

result, that whilst in the open sea the bands at sunrise

and sunset were, with slight variations, the same as

observed by Lieut. Hennesey (paper read before the

Royal Society May 21, 1870) whilst passing through the

Suez Canal and down the Red Sea, the lines attributed

to aqueous vapour near C and D were weaker, and
although the colour of the hills about Suez was of a
delicate purple, especially at sunset, the violet end of the

spectrum could hardly be seen.

In the Indian Ocean, when the air was close and filled

with moisture, and the N.E. monsoon blowing, the absorp-

tion bands near the horizon became very strong, and it was
very interesting during the afternoon to fix a telescope

with spectroscope attached, so that the horizon bisected

the field ; the spectrum of the air above the horizon then

gave the absorption bands, but they were very faint in

the light reflected on the water from the upper part of
i

the sky, and they could be seen lengthening and shorten-

ing as the ship rolled towardsor from thatside. On pointing

the spectioscope at the sky above, only the ordinary solar

spectrum could be seen.

The Canal was entered on the 8th of November about

3 P.M., and the ship anchored at Suez at noon on the 10th.

The Mirsapoi'c' is one of the largest vessels that has passed
through the Canal, and though she got through salely, it

must not be supposed that she did not touch at all ; in

fact, the Canal is so narrow that too little room is left to

allow for the time that so long a ship (400 feet) requires to

answer her helm, especially at slow speed ; and though the

helm was shifted, and in some cases the engines reversed,

as soon as the bow deviated from the straight line be-

tween the piles marking mid-channel, she could not be
prevented touching several times. The narrowness also

occasions delay when two vessels have to pass, one having
to haul close in to the bank, and make herself as small as

possible while the other goes by. But it is a grand work,

and we have fully experienced the advantage of it, in

avoiding the trans-shipment of our instruments, and the

rough handling they would have experienced crossing the

desert. We anchored in the Bitter Lakes on the evening
of the 9th. The cause of the name they bear was shown
by the fact, attested by our engineer, that the water was
much Salter than in the canal on either side.

On arrival at Galle we were delighted to find that
Admiral Cockbum had brought his flag-ship the Glasgo-df

to meet us, and convey our Indian party to Beypoor and
Baikul. He has kindly placed all his accommodation at

our disposal whilst he visits Ceylon, All our instruments

were embarked yesterday, and we leave this morning for

Beypoor, where we hope to arrive on the 2nd. The colo-

nial steamer Screiidik left yesterday with the parties for

Jaffna and Trihcomalee.
I can now give you the last dispositions of our party.

In consequence of M. Janssen taking his station on the
Neilgherries, we shall occupy two stations in Ceylon :

Jaftha, where will be Captain Fyers, R.E., Captain Hogg,
Captain Tupman, R.M.A., and Mr. Lewis ; and Tnn-
comalee, Mr. Moseley and Mr. Ferguson.

In India, Baikul or Ootacamund will be our head
quarters, occupied by Messrs. Lockyer, Davis, Maclear,
and Dr. Thomson ; at Manantawhaddy, Messrs. Abbay
and Friswell ; at Poodacottah, Mr. HoIIiday and M.
Respighi.

I hope I shall be able to tell you of the success of our
efforts. J. P. Maclear

Galle, Ceylon, Nov. 28

The following provisional arrangements have been made
in order to save time after arrival at Galle. Observers
are warned that they are liable to alteration on receipt

of information from the Indian and Ceylon authorities :

—

1. The expedition will be divided into six parties as
follows: (i) Lockycr, Thomson, Maclear; (2) Respighi,

HoIIiday
; (3) Tupman, Lewis, Ferguson

; (4) Abbay,
Friswell

; (5) Moseley
; (6) Davis.

2. Each party will be under the charge of the observer

just named in each party, who will be held responsible for

the instruments, &c., detailed for the use of observers.

He will also be the channel of communication with the

local authorities, and will make arrangements for the
observations to be made by local volunteers.

3. Special instructions will subsequently be issued for

the observations, and stations will be named. Each
observer will be responsible to the chief of the expedition

alone for these observations.

4. The observers in charge of each party will hand in

to the treasurer a receipt for the instruments, &c., de-

tailed for each party.

5. The observer in charge of each party will make a
list of the cases containing the instruments, &c., ard will

arrange for their tiansfer from the Mirzaporc, and for

their future transit.

6. He will be held responsible for the repacking of the

instruments after the eclipse, and for their transmission to

Galle or Bombay.

To this we are able to append the following official m-
structions :

—
The Ceylon party to be as follows :—Captains Fyers,

Hogg, and Tupman ; Messrs. Moseley, Lewis, Ferguson,
jun., and Fcenandez.

Observing Stations to be as follows :— i. Jaffna and
station south ; 2. A position as far north of Trincomalee
as possible, and a station south.

Instruments to be detailed as follows:— recording
Dublin spectroscope, Capt. Fyers ; tube Dublin spectro-

scope, Mr. Ferguson ; analysing spectroscope, Mr. Mose-
ley ; camera, Capt. Hogg ;

polariscope, Mr. Lewis.
Mr. Foenandez should observe on the central line. He

should instruct two observers to inake drawings of the
Corona on a plan similar to his own near the southern
limit of totality.

The recording spectroscope to be used to determine
coronal lines in the red end of the spectrum to, and in-
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eluding, F. A high power should be used, and the prism
should be adjusted for the minimum deviation of the

central ray of this portion.

The tulje spectroscope should be used in a similar

manner for the other part, including F. Intensities referred

to F to be most carefully noted.

Care to be taken that observers are not interrupted for

two hours after totality.

Instruments to be returned to Galle, and shipped in

P. and O. steamer, consigned to J. Browning, in, Mino-
ries, London, E.C. All observations, photographic plates,

drawings, &c., to be sent to Air. Lockyer within a week
of the eclipse. Observers to keep exact duplicates in

case of loss.

The following resolutionswere passed by the Government
of India in the Home Department^under date 27th July
and 2 1st October :

—

" Colonel Tennant has already been authorised dcmi-
oflicially to provide the astronomical instruments and
photographic apparatus that he will require for his obser-

vations, and the Governor-General in Council understands
that he is now in communication with Prof. Airy and Mr.
Huggins on the subject. The cost of these appliances
has been included in the estimate appended to Colonel
Tennant's memorandum.

" In addition to these instruments, Colonel Tennant will

recjuire the aid of qualified observers, and it has been
ascertained that the Superintendent of the Great Trigono-
metrical Survey is prepared to place the services of Mr.
Hennessey and Captain Herschel, belonging to his depart-
ment, temporarily at the disposal of Colonel Tennant for

this purpose without prejudice to their proper duties. The
Governor-General in Council approves of this arrange-
ment, and is pleased to direct that the Survey officers

above-named shall suffer no loss of their allowances while
so employed, and that they shall have their travelling ex-

penses paid out of the allotment of Rs. 15,000 sanctioned
on account of the Eclipse observations. Colonel Tennant
will arrange with Major Montgomerie beforehand when
the officers in question should join them.

" The Governor-General in Council is further pleased
to direct that Colonel Tennant shall receive from the
Surveyor General's Department all the aid that he may
require as regards photographic assistants, chemicals, &c.

" Lastly, the Governor General in Council is pleased to

direct that the report of the result of Colonel Tennant's
observations, and his accounts, shall be submitted by him
to this department."

" From the correspondence received with the above
despatch, the Governor General in Council has learnt

that an expedition is being sent out from England under
instructions from the Eclipse Committee of the British

Association, and he is desirous that the Government of
Madras will»afford the expedition such assistance as it

may require in the furtherance of its operations. Such
assistance will probably consist in the provision, on a
moderate scale, for three or four persons, at each place
selected, of tents, means of subsistence, and locomotion,
and in the erection of temporary observatories of a simple
form. It may also be desirable to depute one or two
persons to each party from the Public Works Department
to assist the observers.

" Information has also been received that the French
Government has deputed M. Janssen to visit India with
the same object, and the Governor General in Council
desires that the Government of Madras will afford every
facility and assistance to that gentleman also.

" The Financial Department will be moved to sanction
any reasonable expenditure that may be necessary to en-
able the Government of Madras to give effect to these
instructions."

ARCTIC EXPLORATIONS
A SHORT paper of mine on the above subject ap-
-^^ peared in Nature of the 7th December, in which
I stated some reasons for my belief that Smith Sound
possesses no apparent ad\'antagcs over Spitzbergen as a
route by which to reach a very high northern latitude or
the Pole itself. In fact I think the advantages are all the
other way ; and I shall endeavour to show one or two more
reasons than I have already given for this belief.

Kane's and Hayes' ships were stopped by ice in Smith
Sound before they reached lat. 79°, and this, I think, can
readily be accounted for by the peculiar contour of the
coast-line, as may be seen by the accompanying rough out-
line, taken from a copy of Dr. Hayes' chart in the Royal
Geographical Society's Map-room.
The width of Kennedy Channel (a continuation of

Smith Sound) is at 80° north lat. about 40 miles, but be-
tween latitudes 79° and So°, Smith Sound expands to a
width of something hke 100 miles, this expansion being
chiefly formed by a large bay on the east side. The south
point of this bay, which I have marked A in the accom-
panying chart, runs far to the west in lat. 78' 30' (thus

changing the direction of the Sound from nearly true

north and south to N.E. and S.W.), and approaching
within 30 miles of the west shore at the point B.

If there is, as I believe, a set or drift of current south-
ward, the ice will first be pressed with great force—as
Kane found to his cost—against that side of the bay of
which A is the south point, and then it \'n\\ be driven
across to the west shore somewhere near B at the
narrowest part of the Sound in a closely-packed and
continuous stream of heavy floes hitherto found impene-
trable.

Should this idea be correct, and there is something
more than theory to support it, this obstruction will be a
constant and not an occasional one as long as there is a
supply of ice to the north.

If there is a large opening extending far to the west at
the place marked C, we have another probable opposing
element ; for if the set of current runs eastward through
it, we shall have an important addition to the Smith Sound
supply of ice, in making the barrier of the " pack''' more
formidable. The opinion I express as to the direction of the
currents is not wholly hypothetical, for we have proofs of
an almost constant current (it is sometimes reversed by
strong winds) setting southward down Baffin's Bay and
Davis Strait ; and this current can only be fed by Lan-
caster and Smith Sounds and other openings to the west
and north.

The only hope of an " easy " passage up Smith Sound
to a higher latitude than 78° 40' is the existence cf Kane's
" great open Polar Sea," for if such sea does exist, there
would be no ice to the northward to keep up the supply of
this commodity in Smith Sound, which would in the
summer months be cleared of its winter covering by the
southerly drift I have already mentioned, and the Sound
would, and probably will be, consequently free from ice in

August. But this is opposed to both Kane's and Hayes'
experience, whatever their expressed opinions about the
large open sea may have been.
That Kane's man Morton saw a very considerable

extent of open water is not to be doubted, also that it

may be quite true that he saw no ice to the northward,
although he put down a point of land (whether correctly

or not it is difficult to say) seventy miles distant in that

direction. Every one, however, must be aware— for it is

not necessary to have been in the Arctic seas to acquire such
knowledge—that when the temperature of the air is lower
than that of the water, a vapour or haze is formed by con-
densation, which, although by no means dense when look-

ing through a small e.xtent of it, becomes so much so when
the observer has to look through eight or ten miles of it,

that any low object, such as floe ice, would be quite in-
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visible at either of these distances, and the haze itself

would give the appearance of a distant water horizon.*

The opinion that this open sea was of limited extent is,

I think, further confirmed by what Mr. Morton states as a

proof (as he thought) of its being " boundless " or very

large. Morton says "that he remained for three

days watching the open sea rolling in waves at his feet,

and, although there was a strong breeze or gale blowing
from the north all the time, not a single piece of ice

''

floated past to the southward.

t

My interpretation of the above fact is quite the opposite

to that of Morton, for 1 believe there was a barrier of

fixed ice at no great distance to the north, hid from his

view by the cause 1 have named, which prevented any ice

driving south at the season of the year when Morton was
there, I think in June.

LONG 70° WES'

I offer these opinions with much diffidence, for we have
been recently told that all great Arctic authorities now
agree as to the Smith Sound route being the best. When
the subject was brought prominently to notice in 1865, the
" great authorities " did not agree, there being about as

many opinions on one side as on the other.

At that time, without the slightest pretence to being an
" authority " in the matter, I looked rather closely into

the figures on which the facts favourable to the Smith
Sound route were founded, and finding these figures in

several important instances erroneous, the facts them-
selves lost much of their value. John Rae

* I use tlie term " water horizon " in opposition to "ice horizon," which
exhibits a bright line easily recognisable by those who have once seen it.

+ As I quote from memory, I give to the best of my belief Morton's mean-
ing, if not his words.

THE TYPHOON OF 2nd SEPTEMBER, 1871

THE Typhoon in China of the 2nd September last, de-
tailed accounts of which reached England by the

last mail, and which included in its area of most active

violence the island and vicinity of Hong Kong, affords to

those interested in such natural phenomena an opportunity
of observing their varied characteristics, that may possibly

never occur again. Tlie great centre of its efforts having
been in a situation where elaborate observations could be
taken regarding it botli at sea and land, a vast amount of

information has been collected on the subject, which throws
more light upon these singular "freaks of nature" than
has ever before been arrived at.

In treating on the subject, I shall in the first place
point out the course which—after careful investigation
— 1 believe the typhoon to have followed, and after-

wards I shall state the evidences that I adduce in

support of the theory which I have adopted. Before
commencing, how-ever, it may be as well briefly to illus-

trate the plan engraved. The names Formosa, Siaiii,

Onward, Mikado, Woodbine, and Anna Henderson are

those of six vessels which were on their way to and within

a short distance of Hong Kong during the typhoon, and
extracts from whose shipping reports are now before me.
A portion of the continent of China is to the north of the

plan. The town of Macao and the islands of Hong Kong,
Lantao, and Lema are in their respective positions.

The course which was taken by the typhoon was nearly

allied to a parabolic curve. I have not attempted to trace

its source farther eastward than the position indicated

by 22° 30' N. lat. and 116° 10' E. long., where it

overtook the Formosa (see a in map), or to follow

it beyond the point indicated by 21° 15" N. lat. and
115° 45' E. long., where it struck the Ottivard (see f
in map) on its return from the West. This portion of

its course is marked in the plan by a succession of dotted

lines. Consequently my observations are confined to the

proceedings of the typhoon within these limits. After

passing the Formosa, it swept over Hong Kong, crossed

the mouth of the Canton River, and continued its head-

long career to the town of Macao. Approaching this

point, however, it was met by a strong northerly gale, and
turned towards the south, but again encountering oppo-
sition in the shape of a south-west gale, it returned towards
the east, upsetting the Mi/cado and driving the Onward
before it. Throughout its entire course it consisted of a
comparatively narrow belt of wind.

So much for the statement of my theorem. Now for

its proofs.

1 assume that only three conditions are necessary to

substantiate my argument :

—

1. I must prove that the typhoon reached the various

positions which I have indicated in the order actually laid

down.
2. That it reached them at successive intervals of time.

3. That its greatest observed efforts were exerted on
or in the vicinity of the line adopted by me, and not at

any appreciable distance to the right or left of it.

4. That the two opposing gales, which 1 have described
as occasioning the alteration in the course of the typhoon,
did actually exist.

The first and second of these four conditions appear to

be so intimately connected, that I think 1 cannot do better

than consider them together. The earliest observations
of the typhoon were made by the Formosa, which experi-

enced its full force in the situation indicated in the plan
between a and b. Both positions are accurately deter-

mined. The following is an extract from the shipping
report :

" On September 2, the barometer 29'30, experi-

enced very heavy typhoon ; during the typhoon the ship

suffered some damage. At 4 A.M. on 2nd inst., barometer
29*25, blowing very heavy from east ; at 12 noon, the same
day, the wind moderated ; at 2 p.m. on same made some
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sail." The second series of observations was talten at

Hong Kong {c in plan). Here I may quote from the
register kept at Junk Island, near Hong Kong, during
.Saturday, .September 2, and Sunday, September 3 ;

—
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dotted lines in the map, and omitting to take notice of

the Woodbine and Anna Henderson, we arrive at the

Mikado, whose situation (marked c on the plan), although

not so clearly specified in the report as might be desir-

able, must, nevertheless, have approximated to that laid

down, if we take into consideration the direction from
which it was sailing (from Saigon to Hong Kong) and the

time at which it arrived in harbour, viz., about four and
twenty hours after the typhoon had passed over it. The
shipping report is as follows :

—
" On midnight the ist

inst. (September) the barometer falling, wind increasing

from the northerly, barometer falling rapidly. On mid-
night of the 2nd instant, the weather indicating -Sl typhoon,
began to take in sail ; the wind continued increasing, the

barometer still falling ; at 8 A.M. on the (3rd)"" instant took

in the main topsail ; at 1 1 a.m. till 2 p.m. blowing a very

heavy typhoon, the ship lying on her beam end, the baro-

meter 29'34 At 3 P.M. weather began to

moderate, and the ship began to righten At
S P.M. on same day the weather again moderated, and we
then commenced to make sail to Hong Kong ; the vv'ind

rounded to E.S.E." (showing that it had been westerly or

north-westerly during the gale). But the fullest and most
minute account of the typhoon appears in the narrative

of the Onward's adventures during its occurrence ; and
here, fortunately, I am able to repose the utmost confi-

dence in the statements adduced, owing to a personal
acquaintance of several years with the Captain and
oiticers of that vessel. There is not the remotest diffi-

culty in determining the position of Captain Whyte's
vessel during the 2nd and 3rd September, the bearings
and distances being quoted on all important occasions.

The report runs thus:—"Current setting to S.W. |W.,
34 miles daily. September 2, at 6 p.m. (barometer ag'Sj),

N.E., head of Lema Islands, bore N. by W. i W., 15

miles distant ; tacked ship and stood to eastward, wind
at N. with a heavy easterly sea coming away, with all

appearances of bad weather ; midnight (barometer 2970)
wind N. increasing to a gale ; reduced the ship to two
topsails ; 4 a.m. (barometer 29'59), wind still at N., gale

still increasing with heavy sea from the eastward ; 8 a.m.

(barometer 2939), strong and increasing gale, furled all

sails, and securad them with double gaskets, and made
every preparation for a hard gale. September 3, at noon
(barometer 29'I5, still falling), wind N.W., blowing most
terrifically with a fearful cross sea, ship pitching heavily,

putting bowspit and jibboom under water at times, and
fiUing the decks with water

; 4 P.M. (barometer 29^3), wind
\V., blowing harder than ever with thick rain ; at 6 P.M.

(barometer 29'io), wind W.S.W. blowing stiU most terri-

fically with a most fearful cross sea running ; at 8 P.M.

(barometer 29'2o), wind S.W. inclined to moderate, sea
still very heavy ; midnight (barometer 29'39), wind at S.,

both wind and sea greatly down with all appearance of

better weather ; 6 a.m. (barometer 29^60), wind S.S.E.,

moderate breeze, made sail and squared away for port."

The run of the ship from 6 p.m. September 2 till 4 p.m.

September 3, I have represented by the line I f, a.s

although the course taken was supposed to be easterly,

the strong current setting in a S.W. direction would cer-

tainly bring it down to the point f. Thus the ship in

endeavouring to escape the typhoon ran right into it !

Now what may be gathered from all these facts ? That a
terrific gale from the east struck the Formosa in the posi-

tion indicated by a on the 2nd September at 4 a.m. ; that

it passed over Hong Kong (at c in map) between 10 and
1 1 the following night ; that it reached Macao {d in

map) at 2 A.M. on the morning of the 3rd, exhibiting such
pecuUar phases of character as would lead one to believe
that it was revolving on its axis ; that (after changing its

direction) it overtook the Mikado in the position indicated

* I have altered this from 2nd to 3rd as the typhoon could not have been
•^^ indicated " after it had actually occurred I The figure a was evidently
a misprint.

by e, at 2 p.m. on the 3rd September ; and that finally it

swept over the Onward in the position indicated by f,
still coming from the west, at 4 p.m. the same day.

Hence 1 conceive that my Jitst two conditions are
proven.

The third is as easily disposed of. That the typhoon
did not spread itself out to any great extent in a northerly

direction is clear from the fact of Canton not having
experienced its fury. There was a smart gale blowing on
Saturday and Sunday ; but the barometer did not descend
below 29'40, and the typhoon was described there as being
"insignificant." That it was not felt so far south as 21°

N. lat. is evident from the shipping reports of the IVood-
bine and Anna Henderson, which make no mention of it.

They speak of gales blowing hard from the N. and S.W.,
and culminating upon the evening of the 2nd of Sep-
tember ; but it IS apparent, from the tone of their descrip-

tions, tha.t they did not encounter the veritable typhoon.
The Woodbine^s report is as follows :

—'' 2nd of September,
about thirty miles from Lema Island, when encountered a
heavy typhoon from N. to S.W., with heavy sea." The
Anna Henderson says:—"Wind veering to N. ; on the

2nd increased to a gale, splitting several sails ; at 7 A.M.

on same day blew away the main topsail, the gale con-

tinued up to 6 p.m., than began to moderate." Their
courses after receiving the shock of the northerly gale

are represented by h i and j k, and these cannot be
far from the actual ones taken, as the positions It andy are

determined from observations quoted in the shipping re-

ports, and the ships having been small, with wind and
current both dead against them, must have been driven
in the directions indicated. Fortunate for them that it

was so, for by this accident they escaped the typhoon
altogether. With regard to the interior edge of the

typhoon, it would be impossible to ascertain how far it

extended ; but that there was a region of comparative
calm within its circumference is easily proved. The
Slant, from Newchwang, a port in the north of China,

when in 2i° 30' N. lat. and 115° 15' E. long., experi-

enced a gale, which, during the 2nd of Septembei-,

went right round the compass, clearly showing that the

ship was in the centre of the typhoon. But that the Siatn

did not feel the full force of the gale or anything like it is

equally clear from the trifling notice taken of its effects.

The date of this vessel's arrival in port leads us to be-

lieve that it scarcely altered its position during the gale
;

probably as the wind veered round it drifted northwards,

as indicated at g g in the map. The shipping

report states :
—" 1st of September, in lat. 21'^ 30' N.,

long. 115^ 15' E., when experienced another heavy
typdioon* from N.E. veering to N.N.W., and round to

S.S.E., with very heavy cross sea, and much rain ; on the

3rd inst. it began to moderate, wind from S. to S.S.E." I

think therefore we may fairly gather that the typhoon's

influence did not extend in any great degree to the right

or left of the course laid down for it in my map.
Hence condition tltree is proven.

The fourth condition scarcely requires demonstration.
The truth of it is apparent from the report of the wind at

Hong Kong up to 3 p.m. on the 2nd of September, and
that of the ship Woodbine, which occupied the most
westerly position of any of the vessels, from whose
accounts I have gathered my information.

It seems therefore reasonable to assume that the typhoon
of the 2nd of September did t.ake the course indicated by
me, which is nearly that of a parabolic curve. Should
such be the case, it goes far to prove that these eccentric

phenomena have not a circular form, as has hitherto been
imagined.
One of the most interesting facts that has been elicited

from these investigations is, however, the indication that

a space of comparative calm does exist within the circuit

* This shows in how qualifieda sense the word "typhoon" must betaken
in reading the Stamps report.
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of a typhoon, a theory which has always been advanced,
but, so far as I know, has never hitherto been substan-
tiated by any actual observations. The case of the Siam
is a strong argument in favour of the truth of such a
theory, for in point of fact it may be said to have scarcely

felt the effects of the typhoon at all.

Should any of your readers be disposed to sift the various
evidences which I have adduced, the papers are in my
possession, and access can be had to them at any time.

Frank. Armstrong

NOTES
We have received full intelligence of the English Eclipse

Expedition from Mr. Lockyer, under date Galle, November 29.

At that date the expedition had been detailed into various

parties for service at different stations in Ceylon and the main-

land ; the instructions to these several parties are reprinted in

another column. Mr. Lockyer, Dr. Thomson, and Captain

Maclear were to observe at Ootacamund, Mr. Davis being

detached to photograph at Gunote ; Messrs. Abbay and Friswell

were to go to Manantawaddy, Signor Respighi and Mr. HoUiday

to Poodacottah ; while Captains Tupman and Fyers and Messrs.

Moseley and Lewis were to proceed to Trincomalee. The Indian

and Cingalese authorities and the officers of the jS[i!-zaporc and

Glasgaw had exerted themselves to the utmost to assist the expe-

dition, and the Ceylon p.irty acknowledge great obligation to

Captain Fyers, the Surveyor-General. In another column will

be found an account of the voyage out.

We hear with great satisfaction that Mr. Edgar Leopold

Layard, C.M.Z.S., has received the appointment of H.B.M.
Consul at Para. Mr. Layard has already done good service to

science in Ceylon and South Africa, and will now have the

pleasure of investig.ating the fauna and flora of a third and not

less interesting region. Before leaving England we understand

that Mr. Layard will publish a new and revised edition of his

work on " The Birds of the Cape Colony," which is now nearly

ready for the press.

We are informed that Mr. Leighton is preparing for publication

a conspectus of all the Lichens hitherto discovered throughout

the world, with diagnoses, &c., and also a second edition of the

Liclien Flora of Great Britain, Ireland, and the Channel

Islands, which will combine an Introduction, Glossary, and

Index, and which, it is hoped, will be ready for the press early

in 1872. The Glossary, &c., will be printed separately, so as to

enable possessors of the first edition to purchase separately.

Mr. T. K. Salmon, of Guildford, is making preparations to

start on a collecting expedition to thehiglilands of tlie Columbian

republic. Mr. Salmon's head-quarters will be at MedeUin, in

the State of Antroquia, whence he will explore the Cordillera of

Quindin, and upper valley of the Cauca. Mr. Edwin Gerrard,

jun , of College Street, Camden Town, acts as his agent, and

will be happy to receive subscriptions in aid of the expedition.

Wf. are glad to hear that the well-known naturalist, Mr. W.
T. Blanford, of the Indian Geological Survey, is appointed a

member of the British expedition for the survey of the boundary

between Persia and Beloochistan. Commencing on the coast of

Mekran the party will pass northward to Seistan and Herat.

In Seistan they will enter a most interesting region, of which the

geology and zoology are quite unknown. The river Helmund,

and Lake of Seistan, in which it loses itself, will certainly present

many features eminently worthy of scientific investigation, of

which no one is more qualified to take advantage of than the ex-

geologist of the Abyssinian Expedition.

The recent death of Dr. Seemann, who for nine years has

conducted the Journal of Botany, has caused a change of editor-

ship. A new (2nd) series will be commenced in 1S72, under

the management of Dr. Trimen, of the British Museum, for the

last two yenrs a sub-editor, with .Mr. Baker, of Kew, who will

continue to be associated with Dr. Trimen in the conduct of the

new series. We are also requested to state that unavoidable

circumstances will delay for a few days the publication of the

January number.

The Edinburgh papers record the death of Mr. J. B. Davies,

assistant-keeper of the natural history section of the Museum of

Science and Art in that city. Mr. Davies was appointed to his

position in tlie museum, while it was in its old place in the Col-

lege, by Edward Forbes during the brief period that gifted natu-

ralist occupied the Chair of Natural History ; and in the discharge

of his duties he was as mucli distuiguished by the extent and

accuracy of his knowledge as by his readiness to assist all students

of his science, and by his courteous bearing. In addition to his

appointment in the museum, Mr. Davies held the lectureship on

zoology in the Royal High School, was assistant-secretary to the

Royal Physical Society, and an Associate of the Botanical Society.

He was the au hor of a little manual of practical natural

history termed "The Naturalist's Guide."

The following have been elected office-bearers of the Edin-

burgh Botanical Society for the ensuing year : —President, Prof.

Wyville Thomson, LL.D. ; Vice-Presidents, Dr. M'Bain, R.N.,

Prof Dickson, Mr. Buchanan, Dr. T. A. G. Balfour ; Secretary,

Prof. Balfour ; Foreign Secretary, Prof Douglas Maclagan

;

Treasurer, Mr. P. N. Eraser; Auditor, Mr. Tod; Artist, Mr-

Neil Stewart ; Assist. Sec. and Curator, Mr. John Sadler.

In connection with the Gilchrist Education Trust, arrange-

ments have, we understand, been made for the delivery at the

Lambeth Baths of a series of lectures, chiefly of a scientific

character. The names of Prof. Huxley and Dr. Carpenter are

mentioned among the probable lecturers.

MM. Delaunay and Ch. St. Claire-Deville have presented to

the French Academy of Sciences some further interesting notes

of the cold of November and the early part of December. AL

Delaunay remaiks that the cold advanced, as is usually tlie case,

from north-east to south-west. The minimum temperatures were

recorded at Groningen, in Holland, on Dec. 7 ( - 10° C. =
14° F.) ; at Brussels {- i2°-6 C. = 9-5° F.) on the 8th ; and at

Paris (
- 2i°-3 = - 6° F.) on tlie 9th. This extremely low tem-

perature appears to have been limited to a very small tract of

country between Paris and Cliarleville. On tlie same day the

temperature was above the freezuig-point in Scotland as far nortli

as Nairn, and in the greater part of England, falling only at

Greenwich as low as - 2'
-3 C. ( = 28" F.). The severity of the

frost was considerably mitigated at Paris on the loth and nth ;

but on the latter date it was agam as low as - 22° '6 C.

(= - 8° 5 F.) at Haparanda, on the Gulf of Bothnia, - 15' C.

(= 5° F.) at Stockholm, and - i4"-i C. (= 6°-5 F.) at St.

Petersburg.

Some of our readers will recollect the controversy which took

place in the "Proceedings of the Zoological Society " and the

Athourum, some six months ago, respecting a tortoise's skull in

the British Museum, upon wliich Dr. Gray had established a new

genus and species, Scapia fakoneri. Mr. Theobald maintained

that this skidl (received by the British Museum from the

executors of the late Dr. Falconer) had originally belonged to

one of the two typical specimens of Mr. Blyth's Tcstiuio P/uiyni,.

in the Indian Museum, Calcutta, and that consequently Scapia

falconeri, Gray = Tcstudo phnvni, Blyth. Dr. Blyth maintained

the contrary. We understand that the director of the Indian

Museum has recently claimed the skull in question, and that it

is now on its way back to Calcutta, so that the authorities of the

British Museum must have given up their view of the question.
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At a recent meeting of tlie Manchester Literary and Philoso-

phical Society, Mr. John Hopkinson, B.A., D.Sc, detailed

some experiments on the subject of the rupture of iron wire

by a blow, the results of which are— i. That if any phy-

sical cause increase the tenacity of wire, but increase the pro-

duct of its elasticity and linear density in a more than duplicate

ratio, it will render it more liable to break under a blow. 2.

That the breaking of wire under a blow depends intimately on

the length of the -vvire, its support, and the method of applying

the blow. 3. That in cases such as surges on chains, &c., tlie

effect depends more on the velocity than on the momentum or

rv'j viva of the surge. 4. That it is very rash to generalise from

observations on the breaking of structures by a blow in one case

to others even nearly allied, without carefully considering all the

details.

We learii from the Lancet that all the English universities have

now accepted the draft scheme for a Conjoint Examination

Board, as proposed by the College of Physicians and the College

of Surgeons of England, and that it only now remains to submit

the matter to the standing counsel of the two latter bodies for

their opinion as to the practicability of carrying out the scheme

without in any way violating the provisions of their respective

charters. It is pretty well known that in the case of the Royal

College of Physicians no difficulty at all is apprehended. It is

probably so with the College of Surgeons, but of this we have

never had positive assurance.

Attention has been called to the present disgraceful state

of the fine mausoleum erected to the memory of Sir John Soane,

in the cemetery of St. Giles-in-the-Fields, King's Cross. Tlie

tomb of the founder of the first art museum and architectuial

library in England is surely deserving of preservation. At

present, however, its balustrades are broken, its marble capitals

chipped, the inscription wilfully defaced, and the entrance filled

with brick rubbish. We commend this state of things to all art

students.

In the current number of La riiilosophie Posifhe, Nov.—Dec,

1S71, M. Littre calls attention to the reorganisation of public

education in France. " If we are ever," he says, "to have a

public system guided by a sound general method, we must begin

tentatively and experimentally with private effort ;
" he then adds,

" As for ourselves, it is intended among the writers in this review

to compose six treatises, one for each of the fundamental

sciences, mathematics, astronomy, physics, chemistry, biology and

sociology. They should be so subordinated one to another that

each science should form an introduction to the next above it in

the scale ; they should also be so far restricted to what is of es-

sential importance that the entire course might be mastered in a

time compatible with the necessities of life ; and complete

enough to raise the student to the main level of positive know-

ledge." There has been a good deal of discussion, especially in

this country, about the scientific value of Comte's classification

of the sciences. Perhaps a practical experiment like the above

is the best criterion of the question, and the wonder is that it has

not been applied before.

After unexpected delays, the new Coast-Survey exploring

vessel, the Hasslcr, left Boston on December 4, bound for Cali-

fornia viA the Straits of Magellan. 'Y\\tpersonnel, which is under

the scientific direction of Prof. Agassiz, and the plans of this

expedition, have already been given.

Harper s Weekly gives the following account of the labours of

Prof. E. P. Cope, of Philadelphia, mainly in the valley of the

Smoky Hill Tork of the Republican River in Kansas, where,

under the protection of an escort of seventy-five infantry, com-

manded by Captain Butler, and detailed by order of General

Pope, he spent seventeen days in the diligent prosecution of his

labours. As is well known to American p.ila^ontologists, this

region is one of the richest of the world in fossil remains of

reptiles and fishes. Of these a large number of specimens wtre

obtained by Prof. Cope, many of extraordinary magnitude, and

some of them entirely new to science. More or less complete

series were obtained of the bones' of animals previously known
only by a few fragments, thus supplying much better information

as to their affinities and position in the system. Nearly the

entire skeleton of a large fish, provided with teeth of immense

power, was exhumed. This animal is to bear the name of Por-

theus molossiis ; and its remains occurred in such abundance as

to demonstrate that it must have been a characteristic and very

formidable inhabitant of the cretaceous seas. Another dis-

covery was that of a reptilian form related to or intermediate

between the tortoises and serpents. The ribs of this

animal were long and attenuated ; but instead of being

united in the carapace, as in the tortoise, remained sepa-

rate possibly united by membrane. If built at all on the

chelonian pattern the expanse would have been at least twenty

feet. This is to be called Protostcga gigas. During his explora-

tions in 1870 Prof. Marsh ascertained the existence of a species

of pterodactyl, or flying lizard, in the cretaceous strata of the

West, and additional specimens of the same or another species

were found by Prof. Cope during the expeditionjust referred to.

The most gigantic reptiles met with by him this year were species

of Liodoii, Polyeotylus, and Elasmosaurus. Of these Lioilon

was found most abundantly, and one specimen will probably

prove to be the largest of all known reptiles. Elasinosaii'-iis had

the most massive body, and must have presented an extraordi-

nary appearance, in consequence of the great leagth of its neck.

We have already referred occasionally to investigations prose-

cuted during the past summer on thegreat lakes of North America,

into the fauna and physical condition of thedeeperwaters ; and we
find ill the last number of Silliman's Journal a more detailed ac-

count of that portion of the work carried on in Lake Superior upon

the U.S. steamer Searcli, under the direction of Gen. Comstock,

of the Lake Survey, as reported by Mr. Sydney J. Smith, the

zoologist of the expedition. The deepest water met with was

l6g fathoms, the bottom being there covered, as in all the deeper

portions of the lake, with a uniform deposit of clay or clay mud

;

and not the slightest trace of saline matter was detected in the

water in any part of the lake. The temperature, everywhere

below thirty or forty fathoms, varied very little from 39° F,

although in August it varied at the surface from 50° to 55°. The

fauna at the Iiottom was found to correspond to these physical

conditions. In the shallow waters the species vary down to

thirty or forty fathoms, after which the deep-water fauna begins,

and the species appear fo be uniformly distributed. The list of

species is meagre, and the deep-water regiou is characterised

rather by the absence of many of the shore species than by the

presence of any peculiar class. The same crustaceans and

marine forms met with in 1870 in Lake Micliigjn were also found

here abundantly, together \vith the same species of I'isiduun ;

and some of tlie crustaceans have so far been undistingiiishable

from those found in Lake Wetter, in Sweden. The detailed

account, of which tliat in the Journal of Science is an abstract,

appears in the report of the Chief Engineer of the army to the

Secretary of War just presented to Congress (Report of American

Secretary of War, vol. ii. p. 1020).

M. Raoult states, in a paper read before the French Academy

of Sciences, that cane sugar becomes transformed into grape

sugar under the prolonged influence of light. Having dissolved

10 grammes of white sugar in 50 grammes of pure water, and

boiled the solution for a few minutes, he placed equal portions

in two white glass tubes, which were then hermetically closed.

One was deposited in a dark place, while the other was exposed



Dec. 28, 1871J NATURE 171

to light. Five months afterwards the tubes were opened, and

the contents of that which had been exposed to hght gave the

reaction of glucose.

A coRRESrONDKNT of the Madras Thius states that on the

night of the 21st of October a remarkable meteor was seen at

Trevandrum. It first became visible in the nortliern part of the

sky, proceeding at a rapid rate and in a straight line, at an

elevation of from 35° to 40°. It was visible for about four

seconds.

A Brahmin astronomer at Surat has "predicted" that a

terrible earthquake will be felt in some parts of the Bombay
Presidency either in December or January next.

Indian papers state that during the firsT six months of this

year as many as 183 tigers and cubs, 393 panthers and leopards,

203 bears, 281 wolves, and 188 hyenas, were destroyed in the

Central Provinces at a cost to the Government of about 9,000

rupees (900/.). What a chance for any enterprising Zoological

Museum !

We do not look for zoological statistics in the annals of trading

companies ; but there is one report that does afford material, that

of the Hudson's Bay Company. There we see year by year the

varying number of fur-bearing animals, given in a kind of

Registrar- General's return of deaths. This year we do not see

the details, but we learn there has been a great dearth of mar-

tens. A more serious ethnological fact is the great looses by

small-pox among the Indians of the Saskachewan district, being

no less than 3,000. Throughout the Hudson's Bay district the

Canadian Government is employed in regulating tlie Indians, but

this no less forebodes their extinction ; the more particularly as a

railway is advancing to the Pacific, and steamers are to be placed

on the Saskachewan river and Lake Manitoba. Martens that are

not killed and Indians that die mean reduced dividends to the

Hudson's Bay shareholders and traders.

On the Chilian map is to be placed Augol, just made a city.

It is situated in lat. 37° 42' S., long. 72° 17' W., about three

miles south of the head waters of the river Verzaro, and twenty

eight miles from Nacimiento. It was founded Dec. 6, 1862,

and is a fortified place on the river Pecoiquen.

At Santiago, in Chile, a zoological g.rrden is to be formed in

the Quinta Normal, or Normal Garden.

From recent accounts in the Panama Star aitd Herald, it ap-

pears the Panama pearl fisheries are now carried on by negroes,

whose villages remind the traveller of Western Africa. The
value of the fishery is about 30,000/. a year, but signs of ex-

haustion are now showing themselves. This is greatly attribut-

able to the use of diving macliines. A gentleman who owns one
of the islands, having regulated his fisheries in the Ceylon man-
ner, found that after two years' repose he got a larger crop. It

is therefore suggested to regulate the Panama fisheries by law.

Coal has been discovered at Neblinto in Chile. That
country is already largely engaged in the shipment of coal.

Muscat is now to be divided on the maps into two states,

Muscat and Sohar, a once famous name.

The diamond capital of Adamanta, at the Cape, is likely to

become a permanent town. Its present settled and floating

population is 20,000.

The collector of Tinnevelly, in Madras, reports that he has
come to the conclusion, after his inspection of the Government
Pearl Fisheries, that the oysters migrate every year when young.

The miners of Copiapa in Chile have undertaken an explora-

tion by subscription of the rich mineral resources of their Cor-
dillera.

NUMERIC RELATIONS OE THE VERTEBRATE
SYSTEM*

""PIIERE are five (not four only) complete neural rib arches to

to the cranium of all vertebrate animals, to wit : (i) The
condylar or sensitive belt with the condyle plates for side ribs, and
the lower arch of the transversely bipartite occiput for its vault

piece
; (2) the peti'osal or acoustic, containing the auditory nerves

in its side beams (easily detected by removing the ear drum of

Felines, &c.), and overarched by the interior belt of the occipital

squama ; (3) the parietal belt originally containing the truegusta-

tive of fixed tastes (sour, sweet, salt and bitter, the glosso-pha-

ryngeal), in an incision ; from which it is, how-ever, soon crowded
out by the internal carotid artery and the overlapping "acoustic

rib blade." The next (4) is the optic orfrontal, visibly succeeded,

in fishes, by (5) the ethmoidal or olfactory vertebra. The rest of

the cranium is formed by its " extremities " or prehensile appen-
dages.

The same numeric law which pervades the entire vegetable

kingdom reoccurs in the human fabric in a very marked manner.
The number of " radiating elements " in a coil or whorl, or of

whorls in a cycle, or in cycles generally speaking, as in pine cones
and flower buds, &c. , are the following :

—

I, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, &c., progressing by the

summation of the last two numbers.
The bands or parallel coils of flowers or scales in pine cones,

sunllower discs, &c., embody these numbers successively, as they

grow steeper and steeper, alternately on the right and left. The
vertical bands, or columns, give the number of parts of the cycles

Involved.

The explanation heretofore given by me is this, that one element
generates the other.

The elements are radial ; they are bilateral rays, wi:h a rift, so

to speak, on the opposite side. It is there where, in a like manner
as the seed-leaves of flowering plants produce prolific " ovules,"

new radial organs are developed from the preceding ones

—

laterally at alternate heights and towards the wider spaces.

This process, referred to the radial organs of plants in an early

stage, wdl yield :

—

1. The numbers of parts in question, successively.

2. The peculiar law of interpolations or of " divergence," viz.

:

by a number of interstices represented by the second preceding
one of each cyclar number.

3. It will conclude the cycles, if it be supposed that the activity

of each junior member depends on that of its progenital one ; as

in all cases of simple branch developments.

These numbers occur in like manner in the human frame, as

follows :

Inclusive of the terminal (ossified or gristly) coccygeal element,

we have exactly thirty-four spinal vertebra;.

Classifying nerves by their work, or "function," we find

—

3 pairs of cervical nerves (neck).

5 pairs of brachial nerves (arms).

8 pairs of pedal nerves, composed of 3 crural (lumbar) and 5
ischiadic (sacral) ones.

13 pairs of nerves to the rump.

5 specific ones of the cranium.

34 in all ; whereas the number of the spinal vertebrx', which
inclose the spinal cord is exactly 21.

There are five pairs of " extremities," organised after a common
plan: (l) the lower, (2) the upper, (3) the temporal (bearing
the lower jaw for a "member"), (4) the palate-facial, with the
upper jaw for its "member," (5) the opercular or hyo-tympanic
one, forming the gill-lid in fishes or the tympanic ossicles in

man ; and the digital extremity of which is gradually converted
into the (band-like) crimped (external and internal) cartilages of
the ear.

The five pair of hcemal arches of the cranium,/.^', theglll arches

of fishes, are gradually transformed into the gristles of the gullet,

&c.

The main variation consists in the varying, but "cyclar"
number of "rays," fingers, &c. ; the varying cyclar number of
their joints (I, 2, 5,8, 13 respectively in a dolphin, with five

carpels instead of eight, as in a man) and the varying cyclar

number of " loose " ossicles, such as carj>als, tarsals, tcetli, &c

.

The number of spinal vertebrae is also variable, but not that of
the cranial ones.

* .abstract of a Paper rsad at the Indianopolis Meeting of the American
Association for the Advancement of Science, by Dr. T. C. Hilgard. Reprinted
frora\the Ajntriean Naturalist,
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The vertebral blocks, as well as the ribs, are the product of

the primitive axial series of (invertebral) discs, vi'hich, when
completely arrayed, each bear five branches, viz., two pair of

haemal arches, two pair of neural arches, and a fascicle of parallel

elects, so to spealc, which being cemented together, both in the
front and rear, l^y the superficial ossification of the discs at either

end, are fuied into the bloclt piece-;, as found, eg. in the young
hog ; the cementing slab covering the big neural rib head like-

wise, and not only the pentagonal prismatic block. The first

disciform ossification we find in the corals, forming cribrose

ethmoidal discs, such as the closely set " sigillate impressions"
of tlie Astraja, and afterwards left behind as the coccyx, e.g., of
Byathophyllum.

SIEMENS' DYNAMO-ELECTRIC LIGHT*

J\
SERIES of experiments was made last week at Sheerness,
with a view of ascertaining the applicability of Siemens'

dynamo-electric light to torpedo services in time of war. This
scientific combination is produced, as its name signifies, by the
application of excessively rapid motion generated from the fly-

wheel of a steam-engine to a very powerful set of ordinary gal-

vanic " coils " in connection with soft-iron magnets. The leather

strap from a four-horse power engine, encircling a small gun
metal pinion, causes it to revolve with the extreme velocity of

1,600 revolutions per minute, inducing motion in an electric

''bobbin " at the side of an apparatus consisting of several sets

of strong insulated coils. A stream of electricity consequently
passes through them. This stream is conducted to a second series

of coils, larger and more powerful than the first, which are also

in combination with a pinion revolving 800 times per minute,
thus intensifying the stream as it passes through them to a very
considerable degree. Both negative and positive currents are
now alternately given off from another "bobbin " at the side of

the second series of magnetic coils, to the train of insulated wires,

which conveys them to the position from which the dynamo-
electric light is to be exhibited. Here there is a delicately con-
trived apparatus for containing the carbon points, between whicli

the light is to be generated, adjusted at the top of a tripod some-
what similar in construciion to that of a surveying instrument.
At the back of the two carbon points, and " si jtted " vertically

to admit of their holders passing through it, is a concave reflectijr

of white polished metal, which collects the rays of light into a

focus, and transmits them in any required direction by means (:*f

an adjusting hand wheel below. A minute aperture in the centre
of the leflector, precisely behind the junction of the two carbon
points, throws a representation of the flame upon a piece of opal
gla^sin a frame fixed at the back of the reflector ; and through the
agency of another small hand wheel which causes the carbon
points to approach or recede from each other, the flame can
be reduced or intensified at pleasure, by simply turning the
wheel, care being taken at the same time to keep a watchful
eye upon the picture produced, as the withdrawing of the
points to too great a distance from each other will extinguish the
light. It should have been remarked before that ample means
are taken by lubricating the electrical apparatus to counteract
the evil efTects which might otherwise arise from the excessive
friction consequent on the rapidity of motion in the several parts.

Tne object of instituting the series of experiments which were
made on Monday was to ascertain if it was possible to throw
such a stream of light upon an enemy's working parties engaged
in interrupting communications with a line of torpedoes at night,

as would render them sufficiently conspicuous to be fired at and
consequently driven off. The place selected was the new fort at

Garrison Point, Sheerness. The engine and "coils" were
erected in the enclosure of the fort, while the instrument itself

was placed in one of the massive embrasures piercing its sides.

No sooner was steam got up and the order given to turn ahead,
than the burring noise of the machine indicated that electricity

was being rapidly generated, sparks and stars of vivid blue light

being given off at the various joints. Another instant, and a
vivid stream of light shot across the sea to a number of ships
lying in the offing at a distance of about two miles, lighting them
up with the brilliancy and distinctness of broad moonlight. The
effect was magnificent. Clouds of mists, rendered visible by the
intensity of the rays shooting through them, rolled across the

broad field of bright light from time to time, not, however, in-

terrupting the view in their progress. By shifting the direction

of the rays laterally, each object in turn came within the compass
* Reprinted from the Times.

of the portion of horizon rendered clear. In fact, it was
sufficiently apparent that no objects of any appreciable size,

such for instance as an enemy's boats, could come within a mile
or more of one of Siemen's dynamo-electric instruments in opera-
tion without being rendered conspicuous to any battery in the

vicinity, and consequently involving to themselves the most
imminent danger. Hence the result of the experiments may be
pronounced a success ; whether, however, a corresponding effect

might not be obtained by a succession of parachute lights thrown
from a rocket or mortar is quite an open question.

PHYSICS
Note on the Spectrum of the Aurora

On the evening of November g there appeared one of the
most magnificent crimson auroras ever seen at this place.

When first observed, at about a quarter before six P.M., it con-

sisted of a brilliant streamer shooting up from the north-western
horizon ; this was continued in a brilliant red, but rather nebu-
lous mass of light, passing upward and to the north. Its highest

points were from 30° to 40' in altitude. A white aurora, con-

sisting of bright streamers, appeared simultaneously, and extended
round to the north-east.*

The crimson aurora was examined with the spectroscope at

six o'clock. The instrument used was a single glass-prism spec-

troscope, made by Duboscq, of Paris. On directing the slit

toward the brilliant streamer above mentioned, a bright spectrum
was observed consisting of five well-marked lines. A millimetre

scale attached to the instrument was then illuminated with a gas
flaine, the auroral lines being readily measured, even when the

numbers on the scale were bright enough to be read distinctly.

The sodium line was used to adjust the scale, being equally

divided by the division 100 ; the width of the slit was about one
millimetre. As thus arranged, the five auroral lines, beginning
at the red end, had the following positions:—Scale-Nos. 90,

liO'5, 130, 138, 149. The brightness of the lines was, following

the above order, 3, I, 5, 2, 4, the second line from the red end
of the spectrum being the brightest. The line marked 90 and
the one marked ilO'5 were sharp and well defined ; the others

were all nebulous on the edges. Before the measureinents were
completely verified by a second comparison, the crimson aurora

entirely vanished, having endured less than half an hour. In the

white aurora which reinained, the speclroscop; showed four of

the five lines given ; the crimson line alone was absent. The
measurements are exact to half a division of the scale.

To determine the approximate wave-lengths of these lines,

comparison was made both with certain metallic lines and with
the lines of the solar spectrum. On the scale of this instrument
the metallic lines employed read as follows:

—

Ka 63, Lia 79, Sr;3 8o, H(f) 82, Caa 91, Sra 96, Cafl 113, H(/)
146-5, Sr8 163, Cs6 165, Csa 167, Rba, & 5 200, K;8 218.

The Fraunhofer lines measured as follows :

—

a 70-5, B 76, C 82, D 100, E 124-5, ''' 13°. F H^'S. G 189.

Direct interpolation was used in comparing the wave-lengths of
the auroral lines with those given above, the wave-lengths of the

Fraunhofer and eleitiental lines being taken from Gibbs's tables

(Amer. Jour, of Science and Arts, II. xliii. i ; xlvii. 194). This
method was believed capable of giving results as close as the

instrumental measui-ements. Iir this way the wave-lengths of the

five auroral lines were obtained, as given in the following table :

Scale Wave- Auroral
Line. number. length. lines. Other measurements.

B 76 6S7
C 82 656
(i) 90 623 623 627 Zollner.

1) 100 5S9

(2) IIO-5 562 562 557 Angstrbm.
E 124-5 5^7
(3) 130 517 517 520 Winlock.
b 130 517
(4) 138 502 502
F 146-5 4S6

(5) 149 482 4S2 4S5 Alvan Clark, Jr.

G iSg 431

* Professor Newton informs m: that he obsirved an equally briliiaat red
patch of aurOi-al light in the north-east, five or ten minutes earlier. Since the
lower end of the red streamers was much lower than that of the white, it

would seem as if the red were .seen through the white, the red beinij most
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In Ihis table, column I gives Ihe auroral and the Fraunhofer

lines ; column 2, the number of these as measured upon the scale

of the spectroscope used; column 3, the wave-lengths of these

lines ob:ained as above stated ; column 4, the wave-lengths of

the auror.il lines, given by themselves ; and column 5, the wave-
lengths of what I assume to be tlie same lines, with their wave-
lengths as raeisured by the observers mentioned.

'I'he point of particular interest in this observation is the fact

that the line (4) of wave-lenglh 502 is not laid down in any
authority accessible to me a5 having been observed in the auroral

spectrum. Indeed, no previous observer, so far as I know, has

seen any auroral line between the Fraunhofer lines b and F.

Professor C. A. Young (Joiirnnl of Scieniii and Art, III. ii.

332, Nov., 1S71) gives two lines—Nos. 56 and 57, or i866-8 and

18703 of Kirchhoff—obsen'ed by hira in the sun's chromo-
sphere and also by Kayct in the eclipse of 1868, one of which
may coincide witli this fourth auroral line.

New Haven, Nov. 13 George F. Barker

SCIENTIFIC SERIALS
The Geological Magazine, Nos. 86— 89, August to November

1871. This valuable magazine continues to furnish us every

month with important and interesting articles upon subjects be-

longing to the various departments of geology. In the first

number now before us we hnd an interesting paper on volcanoes

by the editor, Mr. H. Woodward, and a particularly valuable

arlicle by Mr. J. W. Judd on the anomalous mode of growth of

certain fossil oysters. In the latter, which is illustrated with a

plate, the author notices those oysters from various secondary

deposits, in which the shell has acquired throughout the peculiar

sculpture of some ammonite, Ti'igo?ua, or other shell, to which
its lower valve has adhered during growth.— In the Septcml>er

number the most interesting paper is Mr. Woodward's descrip-

tion of a new Arachnide from the Dudley coal-measures. This
animal, to which the author gives the name of Eophrynus
Prestvicii, is most nearly allied to the existing genus Phryims,
and the specimen is remarkable for the beautiful preservation of

the casts of both suifaces.—Among the contents of the October
number we must call p.articular attention to Dr. Murie's article

on Sivathcriuin, in which the author discusses the characters of

that most remarkable animal, which he regards as most nearly

allied to the Saiga antelope, the latter being placed by him at

the central point of ramification of the hollow-horned rumin.ants,

and leading from the ruminants towards the Pachyderms through
the Tapir. This valuable memoir is illustrated with two plates,

one representing the skeleton of the animal, the other giving an
ideal restoration of the living aspect of the male, female, and
young of this gigantic ruminant.—The November number opens
with a biographical notice (with a portrait) of Sir Roderick
Murchison, followed by a shorter one of Mr. Charles Babbage.
The other articles contained in it are on relics of the Carboni-

ferous and other old land-surfaces, by Mr. Woodward ; on the

prospects of coal south of the Mendips, by Messrs. Bristow
and H. B. Woodward ; on the futUe search for coal near
Northampton, by Mr. S.Sharp ; and on the Foraminifera of the

Cretaceous rocks, by Mtssrs. T. Rupert Jones and W. K.
Parker.

The Journal of Botany for November commences with an in-

teresting contribution to historical botany ; in a paper read by
the late Robert Brown before the Edinburgh Natural History
Society in 1792 on "The Botanical History of Angus " never
before printed. It was probably his first contribution to botanical

science, having been written when he was about eighteen years

old. Prof. Thiselton-Dyer contributes some observations on
"Fungi parasitic upon I'accinium I'ltis- fila-a," and i\lr. A. W.
Bennett " Further observations on Protandry and Protogyny," in

continuation of his previous researches on this subject. Mr. T.
A. Briggs has a note on an undescribed species of Rubtis, and
the remainder of the number is filled up with short notes,

abstracts, extracts, and reviews.

The number for December opens with the commencement of

a paper by Mr. J. G. Baker " On the Botany of the Lizard Penin-
sula." Although this district is well known to botanists as the

habitat of many very rare -and local plants, yet no detailed

account has yet been published of the flora of this portion of

Cornwall. From the idea that many plants very common in

other parts of England would find their limit short of this south-

western extremity of the island, a list is here given of every

flowering plant observed during a three days' visit, accompanied
by general remarks on the peculiarities of the flora, both in what
it includes and in what is absent from it. The only other
original paper of importance in tlie number is a new arrangement
by the Rev. J. C. Leefe of the English species of the extremely
difficult genus Salix.

Journal of tlie Royal Gcologioal Society of Ireland. Part I, vol.

iii. new series (vol. xiii.), has just been published. It contains

besides the Report of Council for 1870-71, J. Emerson Reynolds
on two remarkable Crystals of Galena; G. PI. Kinahan, addi-

tional notes on Foliation, and supplementary notes on some of

the Drift in Ireland ; R. G. Symes, on the Geology and extinct

Volcanoes of Clermont, Auvergne—plates i. ii. iii. ; W. H.
Baily, on the genus Plcurorhynchus, and a new species—plate

iv. ; M.H. Ormsby, Analyses of some Granite Rocks from India,

and of their constituent minerals (1668) ; Edwd. T. Hardman,
Analysis of Trachyte Porphyry from Tardree near Antrim, and
on the Analysis of a Limestone compared with that of the same
rock where it is in close proximity to a Doloritic Dyke ; R. C.

Tichborne, note on the Geological Formation of some of the

Tiroxides.

Journal of the Chemical Society, October.—This number does
not contain any papers originally communicated to the Society.

The abstracts of foreign papers, however, occupy nearly 100
pages, and comprise many subjects of interest. The importance
of tlie work done this way by the Chemical Society can scarcely

be estimated ; the journal must now be of great value not only

to the chemist, but also to tlie physicist, physiologist, and to the

chemical manufacturer, for many papers in these subjects are

abstracted fully. An abstract of M. Berthelot's paper on the

heat evolved in the formation of organic derivatives of nitric acid

is very interesting. It is shown that in the formation of nitro-

glycerine, a very small amount of heat is evolved, as comp.ared

with that evolved in the formation of gun-cotton or nitrobenzine.

This will account for the ready decomposition of the former, and
the formidable effects produced by its decomposition. Amagat
has experimented on the compressibility and dilatation of sul-

phurous and carbonic anhydrides ; lie finds that they first begin to

act as perfect gases at a temperature of 250" C. Several of the

abstracts contained in this number have already been noticed in

these pages. One of them deserves especial notice, by Friedel

and Ladenburg, on silicopropionic acid ; this body is the first in

which the group CO„H contained in organic acids has been re-

placed by the corresponding group SiO.. H. Amato has obtained

a curious compound, glucosophosphoric acid, the sodium salt of

which has the composition CfiHuOjNaoPOj. Waage has pub-
lished a paper on the use of bromine in chemical analysis, in

which he points out that this reagent can be substituted with

advantage for chlorine in many instances ; it is very useful in de-

composing pyrites, the whole of the sulphur being easily oxi-

dised. We find an abstract of llischof's paper on Fire Clays,

which appears to deal very practically with this most important
subject.

The part just issued of the Transactions oftheLinnean Society,

completing vol. xxvii., contains three papers, of two of these,
" Revision of the Genus Cassia," by Mr. G. Bentham, the pre-

sident, and " Contributions to the Natural History of the Passi-

florcte," by Dr. M. T. Masters, abstracts have already appeared
in our columns. The remaining paper, " Notes on the Reptiles,

Amphibia, Fishes, MoUusca, and Cretacea, obtained during the

Voyage of H.M..S. jYassau in the years l865-69," by Dr. Cun-
ningham, contains descriptions of several new species collected

and named by the n.aturalist to the expedition, and notes on the

habits, localities, and characters of many other species. All these

papers are illustrated by plates.

The first part of Volume xxviii. is also published, consisting

of only a single paper. Dr. Triana's monograph of the Mela-

stomaccce. Alter some general remarks on the order, and on
each of the genera comprised within it in French, follows an
enumeration of the species, with the synonymy, references to

type specimens in the principal herbaria, and fresh descriptions

ol new or badly-described species. It is illustrated by seven

plates.

The Bulletin of the Royal Academy of Sciences ofBelgium for

September and October, 1871 (Tom. xxxii., Nos. 9 and 10),

contains but little scientific matter.—M. J. C. Houzeau com-
municates a description of a method of measuring directly the
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distance of the centres of the Sun and of Venus during tlie

transits of that pianet.—M. P. J. Van Beneden deicfibes a new
Sirenian from the Rupelian stage. The remains of this animal

were olitaincd at Elsloo, near Maeslricht, and consist of a por-

tion of the cranium, one dorsal vertebra, and a series of seven

caudal vertebr;T^. Tiiese are described and figured by M. Van
Beneden under the name of Crassit/wriiiin rohustuin ; he regards

it as more nearly allied to the SteUet-ir than to the Manatees and

Dugongs. M. Van Beneden also notices the occurrence at Basel

near Rupelmonde of a nearly complete skeleton of a Sirenian

in brick-clay, and remarks upon the constant association of re-

mains of Squalodon with those of Sirenians wherever the latter

have been found in Europe. He also notice; some points in the

osteology of living Sirenia.—M. E. Van Beneden gives us a

note on the preservation of the lower animals, in which he re-

commends the employment of .solutions of osmic acid and picric

acid for the preservation of the more delicate forms of animal

life, such as the Medusre, Ctenophora, &c. According to him
these processes are most successful.

SOCIETIES AND ACADEMIES
London

Royal Society, December 21.—"Contributions to the His-

tory of Orcin.—No H. Chlorine and Bromine- substitution Com-
pounds of the Orcins." By John Stenhouse, F.R.S.

" Note on Fucusol." By John Stenhouse, F.R.S.

Mathematical Society, December 14.—Dr. Spottiswoode,

president, F.R.S., in the chair. Mr. K. Freeman, of St. John's

College, Cambridge, was elected an ordinary member, and the

following gentlemen foreign members of the Society .-— Dr.

Clebsch, M. Hermite, Prof. Cremona, Dr. Hesse, and Prof.

Betti. Dr. Sylvester explained the methods he had employed in

his paper, "On the theorem that an arithmetical progression

which contains more than one contains an infinite number of

prime numbers." The communication was limited to the case of

arithmetical progressions proceeding according to the common
difference, 4 or 6. The method employed appears to differ fun-

damentally from Dirichlet's method (Berlin 'I'ninsactions, 1837).

[In the account of Dr. Sylvester's previous communication to the

Mathematical Society, given in Nature, Nov. 23, p. 75, at

line 18 from the commencement of the paragraph, for ininition

read induction, and at line 20 from the foot of the page, for the

words //it' magnitude read the order of tlie magnilitde.'\ Profs.

Cayley and H. J. S. Smith took part in a discussion on the sub-

ject.—Prof. Clifford next spoke with reference to a paper, he is

preparing for the society.—Prof. Cayley then drew attention to

the question of the determination of the surfaces capable of

division into infinitesimal squares by means of their curves of

curvature. It was shown by M. Bertrand that in a triple system of

orthotomic isothermal surfaces each surface possesses the property

in question, of divisibility into squares by means of its curves of

curvature. But in such a triple system each surface of the system

is necessarily a quadric. There is nothing to show that the property

is confined to quadric surfaces, and the question of the determina-

tion of the surfaces possessing the property appears to be one of

considerable difficulty, and which has not hitherto been examined.

—Mr. S. Roberts exhibited a thread model of a homographic trans-

formation of the developable surface which circumscribes a system

ofcompound quadrics. The surface is generated by planes touching

an ellipse at a constant inclination, and its equation is obtained

by writing/- z- for ?- in (p (x-, y^, r') = o representing the plane

parallel of an ellipse.

Anthropological Institute, December 18.—Dr. Charnock,

president, in the chair. Lord Dunraven, Dr. John Best,

and Mr. J. Kerape were elected members. A paper was
read by Mr. Joseph Kaines on the " Anthropology of Augusta
Comte." The sources of the paper were to be found in

chapters on "Biology" and "Fetishism" of M. Comte's
Philosophie Positive and in the Politique Positive. The paper itself

aimed to show that the differences between man and the rest of

the animal kingdom were not so great as they were usually re-

presented, nor in fact were they so numerous in their resem-

blances. Treating man as the head of the zoological series, it

argued that his dominion over animals was from primitive times

(and is now) a moral dominion rather than intellectual, and it

concluded, that in so far as external nature was used by man for

moral ends, it was riglitly used, and that the intellect found its

true work in directing his affec ive nature to moral purposes and
relationships.

Linnean Society, December 21.—Mr. G. Bentham, F.R.S.,
]5resident, in the chair. " On the Anatomy of the American
King-Crab [Limulus polypheinus, Latr.)," by Prof. Owen, F.R.S.
Tlic author, referring to anatomies of existing species of animals
elucidating the type of structure of large extinct groups—as that
of Apteryx in reference to the DinoniitliidiC ; of Protopterus in
relation to the notochordal, protocercal Cycloganoids of paljeozoic
beds ; of Nautilus as the repressntative of the constructors of
extinct chambered and siphonated shells ; of Orbieula, Discina,
and Terelratida'}t\ like relation to extinct Brac/nopcda—stated that,

in reference to the Trilobite Crustacea, he had once doubted
whether Serolis or Linudus would reflect most light on the
intern.al structure of those ancient forms of the class. But, in
the 14th lecture of the Hunterian Course of 1S43, published in

April of that year, appreciating the importance of the character
by which the Xiphosures and Trilobites agreed in differing from
Malacostrjca, viz., in the numerical formula of segments, he
decided to take Limulus in hand. Isopodal tendencies in

Trilobites indicated, however, their more generalised character,

and continued palxontologicol research lect to the postponement
of the original purpose, until the subsequent discoveries of a
palaiozoic group of Crustacea, due mainly to the labours of
Salter, Huxley, and Woodward, decided the author no longer
to delay the present communication, in view of its more special

bearings upon the Merostotnata of the last-named carcinologist.

Of the external characters of Limulus but little was left to de-
scribe. The author accepted the evidence of the homologies of
the three divisions of the body adduced bv Dana, Spence Bate,

and Woodward as outweighing that which influences V. der
Hoeven. The " cephalothorax " of the latter author was the
" cephalon," the second division was, not the "abdomen," but
the "thorax," of the later carcinologists. The determination
by the latter of the articulated appendages of the foremost divi-

sion of the body of Limulus was also adopted. But as that

division includes not only the brain, organs of sense, mouth, and
manducatory instruments, but also the stomach, liver, major
part of the lieart, and genital organs, together with a long tract

of the ventral ganglionic neural chords or centres, the author
proposed to speak of it as the " cephaletron," the succeeding
division as the " thoracetron," for the spine-shaped part he
adopted Spence Bate's term of " pleon." In the description of
the cephaletron, its modifications enabling it to act effectively as a
burrowing digger or spade were dwelt upon, and the modifica-
tions of the hind border which articulates with the thoracetron
were pointed out, showing that whilst by coalescence it was part
of the foremost division in all its formal characters, more espe-

cially its upper pair of entapophysial pits and under pair of
coalesced lamelliform appendages, it belonged to the series of
lamelligerous segments constituting the thoracelron. The author
then proceeded to give a detailed account of the muscular system
of Limulus, and concluded this third section of the paper, by
condensing notes made by Mr. Lloyd, of the Crystal Palace
Aquarium, on the movements of living Liinuli in captivity, and
those made by Mr. Lockyer in New Jersey on the Lixmilus poly-
pliemus in its native seas. The reading of this memoir will be
continued at a subsequent meeting of the Linnean Society.

Manchester

Literary and Philosophical Society, November 28.

—

Dr. J. P. Joule, F.R.S., vice-president, in the chair. "Encke's
Comet and the Supposed Resisting Menium," by Professor

W. Stanley Jevons. The observed regular diminution of
period of Encke's comet is still, I believe, an unexplained pheno-
menon for which it is necessary to invent a special hypothesis, a
Deus ex mae/iina, in the shape of an imaginary resisting medium,
I cannot be sure that the suggestion I am about to make has not
already been made, but I have never happened to meet with it

;

and therefore I venture to point out how it seems likely that the
retardation of the comet may be reconciled with known physical

laws. It is asserted by ]\Ir. R. A. Proctor, Prof. Osborne Rey-
nolds, and possibly others, that comets owe many of their peculiar

phenomena to electric action. I need not enter upon any con-
jectures as to the exact nature of the electric disturbance, and I

do not adopt any one thcoiy of cometary constitution more than
another. I merely point out that if the approach of a comet to

the sun causes the development of electricity arising from the

comet's motion, a certain resistance is at once accoimted for.
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Wherever there is an electric current, some heat will be produced
and sooner or later radiated into space, so that the comet in each
revolution will lose a small portion of its total energy. In the

experiments of Arago, Joule, and Foucault, the conversion of

mechanical energy into lieat by the motion of a metallic body in

the neighbourhood of a magnet was made perfectly manifest. If

then there is any magnetic relation whatever between the sua and
the comet, the latter will certainly experience resistance. The
question is thus resolved into ore concerning the probahili'y that

a^coniet would experience electric diit\u-bance in approaching the

sun. On this point we have the evidence now existing that there

is a close magnetic relation between the sun and planets. If, as

is generally believed, the sun-spot periods depend on the motion
of the planets, a small fraction of the planetary energy must be
expended. I find, indeed, that a very brief remark to this effect

was given in the memoir ofthe original discoverers of the relation,

namely, Messrs. Warren De La Rue, Balfour Stewart, and B.

Loewy. At p. 45 of their Researches on Solar Physics they add
a small note to the following effect :

" It is, however, a possible

inquiry whether these phenomena do not imply a certain loss of
motion in the influencing planets." As I conceive, no doubt can
exist that periodic disturbances depending upon the motions of

bodies must cause a certain dissipation of their energy ; for if

stationary the constant radiation of the .sun could not produce any
periodic changes, unless the sun were itself variable. Is there

not then a reasonable proliability that the light of the aurora
represents an almost infinitesimal fraction of the earth's energy,

and that in like manner the light of Encke's comet represents a
far larger fraction of its energy ? It is also worthy of notice that

the tail of a comet is usually developed most largely at those parts

of its orbit where the rate of approach or recess is most rapid,

and where the electric^isturl>ance would be correspondingly in-

tense. I do not, of course, deny that the resisting medium may
nevertheless exist, or may by other observations or experiments
be made manifest. But I hold that so long as other physical

causes can be pointed out which might produce thesame effect, it

is quite unphilosophical to resort to a special hypothesis. Encke's
comet ought not to be quoted as evidence of the existence of such
a medium until electric disturbance is shown by calculation to be
insufficient to account for the observed diminution of period.

Liverpool

Geological Society, November 14.—Dr. Ricketts, president,

in the chair. Mr. T. Mellard Reade, C.E., on the " Geology and
Physics of the Post-Glacial Period, as shown in the Deposits
and Organic Remains in Lancashire and Cheshire." The paper
was largely illustrated by maps and sections. The author's views
are summarised in the following conclusions :— I. That siace the

glacial period there are distinct evidences in Lancashire and
Ciieshire of three periods of depression or downward movement,
and two periods of elevation or upward movement. There m.ay

also have been a period of elevation and a land surface previous

to any of these movements, but posterior to the true glacial

times. 2. That the first period of depression, which was the

greatest, submerged the land to a minimum of i, 500 feet below
its present level—in Wales at least—and was doubtless general.

The post-glacial shells of Moel Tryfane and those by the Kibble,

indicating ancient beaches, belong to this period. During this

time, and the re-emergence of the land, what the author termed
the "washed drift sand" was eliminated from, sorted, and
reformed out of, the boulder drift, and scattered over the

countr)', but has since been much denuded by atmospheric and
aqueous or sub-aerial influences above the 25 feet contour, and by
sub aerial and submarine denudation below that line. 3. A re-

emergence of the land took place, and a land-pause favourable
to growth occuned, during which time the "inferior peat and
forest beds," or sub-terrene land surfaces, were formed. At the
period of pause the land would be higher than now, but the
vertical extent of this movement the author purposed investigat-

ing hereafter. 4. A second period of subsidence again followed,

and a pause occurred at or about the 25 feet contour line.
'

' The
Formby and Leasowe marine beds " were now laid down. 5.

A second or latest vertical upward movement followed, elevating

the Formby and Leasowe marine beds, upon which now grev/

the forest trees, the remains of which assist to form the " superior

peat bed " extending along the coast margin from the river

Douglas to Bootle in Lancashire, and from the Mersey to the

Dee in Cheshire, and remains of which are found as high up the

river Mersey as Garston and Warrington. 6. The third or latest

downward movement now took place, and during this time the

river bed at Crossens was silted up, as also the Garston Creek.

The drainage was obstructed, and the beds of marine silt inter-

calated in the peat. The tidal silt overlying the superior peat

bed by the Douglas, the Alt, and the Birket, the silt which over-

lay the peat bed of Old Wallasey Pool, and that in which the

vertebrre of a whale, now in Brown's Museum, were discovered at

the North Docks, and all the deposits to which the author con-

fined the term recent, belong to this period, in a pause of which
we are now living. 7. That the whole of these movements were
uniform over a far more extensive ai'ea than the author has in-

vestigated, he has not the shadow of a doubt. That post-glaci.al

movements were slow is almost universally admitted, and from
these the inference is obvious that the time which they measure
compared with the historical period is so vast that it is difficult

to form an adequate conception of it.

Norwich

Norfolk and Norwich Naturalists' Society, October 31.

—Mr. J. E. Taylor read a paper on " The Origin ofthe Norfolk
Broads and Meres." With regard to the former, Mr. Taylor
propounded the theory that the depressions, so-called, were
owing to the inlluence of ice in remote ages, and that the basins

thus scooped out had been since filled up by the growth of peat

and the soil brought down by floods. His views were supported
by an elaborate essay upon tlie probable condition of the Euro-
pean continent at the close of the glacial epoch, and the altera-

tions effected by "the last geological change in its physical

scenery and geography," as illustrated by the deep lakes of
" Switzerland, Scotland, Cumberland, &c., hollowed out of the

solid rocks by glacier action." He specially referred also to the

great similarity in the physical aspect of the Dutch coast as com-
pared with the Broad district of our eastern counties. Broads,
he remarked, were distinguished from meres by being always in

connection with rivers, and having a chalky bottom, more or less

filled in with deposits of mud. Meres, on the contrary, in their

physical characters, presented an almost entire separation from
rivers and streams, "and the fact that they usually lie in the

upper boulder clay, and therefore at a considerably higher level

than the broads. The water supply of meres was simply the

storage of wet seasons." The number of broads on the Biue and
its tributaries, amounting in all to twenty-two, as compared with
but four on the Vare, he attributed to the former stream having
an average breadth of 150 feet, and the latter of only 100 feet.

The formation of Diss Mere he considered due to glacial action,
" as the neighbourhood abounded in evidences of such pheno-
mena."—Mr. J. H. Gurney, jun., exhibited a male specimen of

White's Thrush (Orcocincla aiiyca), killed on the loth October
last, by Mr, F. Barrett, in a mar.-sh at Hickling, and exhibited by
permission of the Rev. J. Micklethwaite, for whose collection it

is being preser\'ed by Mr. T. E. Gunn. Mr. Gurney pointed out

the distinctions between the closely allied genera of Onvciiich,

Tuvdns, and Mtyulu, and made some remarks on 0. auyea as a

British species. It is, he said, the Tardus Whitci of Egton, and
of YarreU's "British Birds," so called after the well-known
naturalist of Selboume, and has been killed in six or seven
instances in this country, the specimen exhibited being the first

recognised as occurring in this country. It is found in China,

and is said to have been met with in Siberia.—Mr. Barrett

exhibited specimens of Zvgiznii exiilaiis, a Swedish moth recently

taken in Scotland.

DuiiLiN

Royal Irish Academy, December 11.—Prof. Hem-y
Hennessy, F.R. S., vice-president, in the chair. Prof. Robert
S. Ball read two notes on applied mechanics. In the first

note it was demonstrated that in whatever manner a figure

moves in a plane, a number of points, lying on the circumference

of a circle, are any instant in points of inflexion of the curves

which they describe, and that the points of the circle are at

points the tangent to which meets the curve in four consecutive

points. These theorems embrace what are known in mechanics
as the parallel motions. The second note contained an elegant

geometrical construction by which the consecutive points of con-

tact of two curves are determined.—The .Secretary then read a
paper by Mr. Hodder M. Westropp, in which the writer stated

that he had abandoned his former theory that the Ogham in-

scriptions had a Danish origin, and now suggested that after all

the leatned interpretations that had been attempted of their

meaning, they were nothing more than notches made to mark
the number of cattle possessed by the owner of a plot of land at

the annual division which took place under the ancient Brehcn
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laws of Ireland. It was simply a rudimentary scoring of num-

bers, such as had taken place amongst all nations in the earliest

s'ages of civilisation. There was no substantial reason for at-

tributing to the Irish, who, even at the time of Giraldus Cam-
briensis, had scarcely emerged from barbarism, the formationof an

alphabet, and the attempts to decipher the inscriptions by at-

tributing to them an alphabetic character were si nply absurd.

Dr. Ferguson, Q.C., said he was sure that if Mr. Westropp

knew anything of the circumstances in which these inscriptions

were found he would not have put forward such a theory. One
of the very examples to which he referred in his paper proved

the inaccuracy of his statement that these stones had not been

found in connection with gravel. It was quite evident that in

his illustrations he had worked from very imperfect copies, for

his illustrations misrepresented the inscriptions. This was a

case of a wild theory started without a fact being adduced in

support of it.

Koyal Geological and Zoological Societies of

Ireland.—A joint meeting of tliese societies was held on Wed-
nesday, the 13th of December, 1871, William Ogilhy, M.A.,
F.G.S., in the chair. W. H. Baily, F.T, S., read some addi-

tional notes on the .Fossil Flora of Ireland. The author first

described a new fossil plant from shale in the carboniferous

limestone of Whitestone Quarry, near Wexford, under the name
of Filicites pIiimifoiDtis. He then gave the results of his exami-

nation of the collections made from upper Old Red sandstone

strata at Kiltorcan, Co. Kilkenny, which collections had
excited considerable attention among the Continental and Ame-
rican botanists, and brought forward some strong facts to prove

that the Irish palaeontologists had not misled Prof. Heer, as stated

by Mr. Carruthers at a recent meeting of the London Geological

Society.—I'rof. Traquair read some notes on the genus Phaiicro-

plntron.

VlENN.i

I. R. Geological Institution, November 21.—The Director,

Fr. Ritt. v. Hauer, read the anniversary report on the progress

made by the Institute. The surveyors were occupied in the

course of the last year on two diflerent regions ; the military

frontier, where the geological maps of the country between Brod
in .Slavonia, and the shore of the Adriatic were finished, and
Tyrol, where parts of the crystalline central mountain region

and of the northern limestone ranges were surveyed. At the

request of private proprietors, the members of the Institute were
occupied besides wilh particuUr inquiries as to the nature and
extent of coal-seams, strata and veins of ores and other

useful minerals in almost all parts of the empire, and a very

accurate examination of the rocks which are to be perforated

by the Arlberg Tunnel, between Tyrol and Varalberg, was made
by M. H. Wolf. In the museum of the Institute the larger

collections of minerals from the different mining districts of the

empire were completely re-arranged, and a magnificent collection

of fossil Mammalia, from the tertiary brown coal of Eibiswald in

Styria, was exposed under glass. More than forty different persons

have contributed by donations to the increase of the various col-

lections. In the Chemical Laboratory more than looanalysesand
assays have been performed for about fifty parties. Anew arrange-

ment of the library was finished in the course of the year ; with

the end of 1870 it numbered 6,500 different works, with about

16,500 volumes ; in the first ten months of 1871 the increase

amounted to more than 12,000 volumes. The collection of Maps
(besides those which were made by the Institute itself) consisted,

at the end of 1870, of 2,850 sheets, and has since increased by
nearly 300 sheets. The publications of the Institute were en-

larged by a new periodical, the " Mineralogischen Mittheilungen,"

which is edited by Dr. G. Tschermak, the director of the Im-
perial Mineralogical Museum ; they appear separately as well as

in the form of a supplement to the "Jahrbuch." The publica-

tion of the memoirs (" Abhandlungen") of the Institute, which
had been interrupted, was also recommenced this year by the

publication of two memoirs : one by Dr. Neumayer, " On the

Cephalopods of the Jurassic Beds of Balin, near Krakaw ;" the

other by Dr. Bunzel, "On the Vertebr.ita of the Cretaceous
Formation of Griinbach in Austria." Of the general geological

map of Austria, ediied by Fr. v. Hauer, appeared sheet No 3
(the northern Carpat'iians), and the printing in colours of sheet

No. 7 (the Hungarian plain) was finished. Dr. Neumayer noticed

the discovery of ihesi't i.rmation in the valley of Hall in Tyrol,
at a point far below the -a It mines now being worked. Here
the mining work would meet with considerably less difficulty.

arising from the great height of the 'old mine (5,000 feet above
the level of the sea) the access to which in winter time is

always dangerous, often even impossible.—M. Charl. v. Hauer
read a note on a very successful biv>rin;j for coal in the tertiary

basin near Fohnsdorf in Styria. On the northern edge of this

basin, many years since, a large seam of coal ha 1 been worked.
The bore-hole had been opened in the midst of the basin, 300
fathoms from the nearest point of the mine. At the depth of 155
fathoms the coal was reached in two seams, having together a
thickness of 5^ fathoms. This discovery is of great impor-
tance for the industry of Upper Styria.—Dr. E. Tietze ' On the

Eocene Formation south of Glina, in Croatia." It consists of
three members ; the lowest a fresh-water depo-it, w th Planorbis,

and traces of coal ; the middle, green sandstones alternating with
marly beds, probably identical wall the so-called Albarese or

Galestro of the Appennine mountains ; and the upper, formed of
slaty sandstones with fucoids.
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BRITISH PREPARATIONS FOR THE AP-

PROACHING TRANSIT OF VENUS

IN nearly all those countries of Europe in which Astro,

nomy is nationally cultivated, preparations are being

made for thorough observation of the first of the coming

Transits of Venus, which will occur on December S, 1S74.

In Russia, whose territory presents many favourable

points for observation of the phenomenon, a committee,

organised by Professor Struve, has had under considera-

tion during the past two years the establishment of a

chain of observers at positions 100 miles apart along the

region comprised between Kamschatka and the Black

Sea. The principal astronomers of Germany have held

two conferences, each of several days' duration, which

have resulted in a decision to furnish four stations for

heliometric observation of the planet during its transit :

one of these will be in Japan or China, and the others

probably at Mauritius, Kerguelen's and Auckland Islands
;

and three of these, with the addition of a fourth station

in Persia, between Mascate and Teheran, will be equipped

for photographic observations also. A French commis-

sion on the subject sat before the war, and reported to the

Bureau des Lonf,itudes that it was desirable for their

government to provide for observing stations at Saint

Paul's Islands, and Amsterdam, Yokohama, Tahiti, Nou-

mea, Mascate, and Suez. Since the close of the war the

subject has been revetted to, and lately the Academy of

Sciences applied to the Government for the requisite

funds ; but these could not be granted till next year, the

budget for 1S72 having been disposed of.

The British preparations, to which we shall chiefly

conline our remarks, are, we believe, in a more advanced

state than those of any other country. This forwardness

may probably be ascribed to the circumstance that they

have from the first been directed by a single mind, and
have thus been freed from the inevitable delays of a

committee. The Astronomer Royal first called attention

to the Transits in 1S57 and again in 1S64. In 186S he

commenced to shape definiteplans, selected the observing

stations which were in all respects most suitable for

British occupation, and opened communications with the

Government upon the financial requirements of the under-

taking.

Presuming a general acquaintance with the pheno-

menon under notice, and its availability for determina-

tion of the paralla.x of Venus, and that of the Sun (a

subject that has been well popularised), we merely remark
that there are several methods by which observers at

opposite points on the earth may measure the parallactic

displacement of Venus upon the Sun's disc : (i) by dura-

tions of Transit (Halley's method)
; (2) by absolute local

times of ingress and egress (Delisle's method)
; (3) by

heliometric measures of the planet referred to the limbs of

the sun ; (4) by similar measures obtained from photo-

graphs of the sun with the planet on his disc. The first

of these has been considered disadvantageous for the 1S74

Transit, which is the one that immediately concerns us.

The third and fourth are of recent suggestion, and have

VOL. V.

been regarded as of doubtful accuracy, especially the fourth,

whose reliability is still the subject of experimental inquiry.

The second was the one which demanded foremost atten-

tion. The Astronomer Royal, therefore, as a first step,

set down the stations best available for its application.

These had to be selected in order to combine a sufficient

altitude of the sun witli the maximum attainable accele-

ration of ingress and retardation of egress on one side of

the earth, and retardation of ingress and acceleration of

egress on the other side of the earth. And after weeding

the lists for each pliasc of such stations as were ex-

pected to be provided for by foreign governments, and of

those already occupied by established colonial observa-

tories, it was found that there were five stations which it

was desirable that England should prepare to equip.

These were Woahoo (for observation of accelerated in-

gress), Kerguelen's and Rodriguez Islands (for the retarded

ingress), Auckland in New Zealand (for the accelerated

egress), and Alexandria (for the retarded egress).

Now, as at all these places the absolute local time of

the phenomenon is required, it is indispensable that the

longitude of each be very exactly known. In no one

case does a sufficiently accurate determination of this

element exist, and provision must therefore be made in

each case for obtaining it. This vastly increases the ex-

tent of preparations for the instrumental equipment of

the stations, and renders necessary a three or four months'

sojourn of the observers at each. Of the methods for

determining longitude which were open to choice, the

Astronomer Royal decided to employ that by vertical

transits of the moon, and for observing these he resolved

upon supplying altitude instruments with fourteen-iach

circles and telescopes of twenty inches focus. For time

determinations he proposed three-inch transits, of thirty-

six inches focus, with clocks of moderately high class

For observing the phenomenon he elected to employ at

each station one six-inch equatorial and one four- inch

portable telescope. For these an observatory of three

rooms was required. With the exception of one altazi-

muth, two clocks, and two or three four-inch telescopes,

which the Greenwich Observatory could furnish, all the

specified instruments and the observing rooms had to be

specially provided. An estimate for their purchase and
construction, amounting to 2, 154/,, was therefore submitted

to the Admiralty. Some needful chronometers and

meteorological instruments were available from home
stores. To the above estimate for material requirements

were added others, prepared by Admiral Richards, for the

personal expenses, the conveyance, residence, pay, and

contingencies, of the observing parties. These amounted,

for the Woahoo detachment, to 2,500/., for the Rodri-

guez and Kerguelen's parties to 2,000/. each, for the Auck-

land parly to 1,000/, and for Alexandria to 750/, making

a total of 8,250/ The grand total of 10,500/ was asked

of the Treasury in May 1869, and immediately granted.

The construction of the requisite instruments and clocks

was forthwith commenced, by Messrs. Troughton and

Simms and Messrs. Dent. Three six-inch equatorials hap-

pening, however, at the time to come into the market, they

were at once purchased ; one of the three being that which

is known to fame as the " Lee Equatorial," and is the

instrument used by Admiral Smyth in the preparation of

his " Celestial Cycle." The observatories were put in
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hand also. They are somewhat substantial structures,

formed of a stout wooden framework, covered with

weather-boarding and roofed with zinc and roofing-feh.

Each instrument has a separate hut. The transit huts

are ten feet square, with walls six feet high, and with the

shutter openings a little on one side of the centre, so as

to leave good room for mounting the clock, &c. The
altazimuth huts are planned on a nine-feet hexagon.

Their domes are hexagonal pyramids erected on circular

frames, which are grooved to run on six-inch rollers. These

rollers, six for each dome, are mounted on the wall-curbs.

One flap-back shutter gives sky view from the horizon to

the zenith. Each hut is made portable by being constructed

in sections which are connected together by bolts and nuts.

For the transit instruments massive Portland stone piers

and foundation slabs have been provided ; for the alt-

azimuths stone pier-caps only will be sent out, leaviny

the piers to be provided on the spot. Every part of each

observatory and every packing case has been numbered

and marked by stencilling, with a letter to denote the

station for which it is destined.

These transit and altazimuth observatories, v/ith their

instruments and the primary clocks, are, with trifling ex-

ceptions, in perfect readiness for use. The equatorials are

generally ready, though their final completion has been

interrupted by the loan of portions of them to the observ-

ers of the recent solar eclipse. The telescopes will be

supplied with the Astronomer Royal's prismatic eye-piece

for correction of atmospheric dispersion, which will neces-

sarily be considerable at the low altitudes at which some
of the contact observations must be made. The equatorial

observatories are not yet constructed ; the plans for them
are under consideration as we write. The four-inch tele-

scopes, some second-class clocks for use with tlie alt-

azimuths and equatorials, and the small accessories, have

also to be provided.

It is early to speak of the personnel of the various

observing expeditions. Officers of the army and navy
will proljably compose a large proportion of the observing

corps. Several gentlemen of the Royal Artillery have
already commenced practice at Greenwich with the time

and position instruments ; but, with the object of forming

a more accessible school of observation for them, a tem-

porary observatory has been fitted up near to their head-

quarters at ^^^oolwich.

Photography was not included in the Astronomer
Royal's original plans. But from the time that his prepara-

tions were first mooted, the probable advantages of photo-

heliometry of the planet during transit were strongly

insisted upon. The plans for photography were advanced
from photographic quarters ; astronomers of the exact

class who were not photographers were somewhat scep-

tical at the outset concerning its accui'acy. They anti-

cipated that uncertainties would attach to the photographic

measurements ; in the first place from optical distortion

ofthe image formed by the camera-telescope ; in the second
place, from mechanical distortion produced by unequal
shrinkage of the collodion film, which must receive its

impression in the wet state, whereas the measurements
must be taken when it is dry ; and in the third place, it

appeared doubtful whether sufficiently accurate scale

measurements could be secured to make the results

equally reliable with those to be obtained from eye obser-

vation of the contacts. No method of secondary accu-

racy could be tolerated, since the received value of the

solar parallax (8"'95) is probably much less than i per

cent, in error. It is considered that an eye- observation of

contact, i.e. of formation or rupture of the " black drop,"

can well be made with no greater error than 4 seconds

of time. As Venus moves over the sun at the rate

of about 2" in a minute of time, the 4 seconds corre-

spond to a displacement of o"'i2 of arc in the direction

of motion, or about uJiTij of ''""^ sun's diameter. Can the

measurements from a photograph, with all the above

noted chances of error, l^e relied upon for such small

quantities ? It is argued that they can. The probable

error of a single micrometric measurement of the photo-

graphic distance of the images of a double star is cited

by Mr. Asaph Hall* to be o"'i2, and Mr. De La Rue, who
is naturally the English referee in such matters, has no

hesitation in saying that the measurements from a solar

photograph may be depended upon, with all due precau-

tions, to the ybooo °f ^^ sun's diameter. He is of opinion

that the shrinkage of the collodion film takes place only

in the direction of its thickness, and he considers that if

any optical distortion exists, it may be determined, and

the correction for it found, by photographing a scale of

equal divisions upon different parts of a plate, and com-

paring micrometric measurements of the various images.

Upon this point he is about to make some crucial experi-

ments with a large scale erected upon the Pagoda at

Kew, and photographed from the Kew Observatory with

the image in all positions on the sensitive plate. Herr

Paschen is also investigating the matter on the part of the

German Commission, using for his test-scale a glass plate

divided into squares by diamond-ruled lines. Some pre-

liminary trials have convinced him that should it be im-

possible to get rid of distortion, it will yet be easy to

correct for it as accurately as may be desired.

Although the thorough reliability of the photographic

method has not yet been satisfactorily established, the

doubts concerning it have been in part removed, and it

has appeared undesirable to neglect photography in the

face of the circumstance that it might be the means of

obtaining some useful record ofthe transit at stations where

from atmospheric causes the observations of contact may
be lost or vitiated. Moreover, as other nations had de-

cided to employ the photographic method, it seemed in-

cumbent upon Britain to work in harmony if not in actual

concert with them ; for although there has as yet been no

formal proposal for international co-operation, there have

been communications between the astronomical authorities

of the various countries concerned, which have prevented

the formation of very divergent plans. The Astronomer

Royal therefore laid the subject before theBoard of Visitors

of the Greenwich Observatory, at their meeting in June

last, and it was fully discussed by them. They resolved

that it was desirable to furnish all the English stations

chosen for eye observations with the necessary photogra-

phic appliances, and an application was shortly afterwards

addressed to the Treasury for a grant of 5,000/. to defray

the expenses of the additional equipment. The money
was granted, and the construction of the photo-helio-

graphs— five in number—was forthwith placed in Mr.

Dallmeyer's hands. These instruments will be of generally

' Sillimtii's yoiininl, vol. cii,. p. 26,
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similar design to one made by tlie same artist for tlie

Wilna Observatory, which lias produced sun-pictures that,

so far as the eye can judge, leave nothing to be desired

in point of sharpness of definition and freedom from

such distortion as the photographed cross- wires can ex-

hibit. The object-glasses will be of about 4in. diameter,

giving focal images of the sun about half an inch in.

diameter. The focal image will be amplified to about 4in

diameter on the photographic plate, and, in applying the

enlarging lens, Mr. Dallmeyer is confident that he can

entirely destroy the spherical aberration. The camera-

telescopes will be mounted on equatorial stands, with

latitude adjustment of 80° range ; and they will be fur-

nished with driving clocks.*

For the general photographic organisation, the Astro-

nomer Royal has secured the co-operation of Mr. De La
Rue, under whose able supervision the instruments above

mentioned will be constructed, and by whom the various

details of the photographic scheme will doubtless be

arranged. Of the five stations already selected for eye

observation of contacts, three are well suited for photogra-

phic record. These are Rodriguez, Kerguelen's, and Auck-

land, at all of which the whole transit will be visible. The
Hawaiian station and Alexandria, though they are avail-

able, are less advantageous than the rest, because only a

portion (about half) of the transit will be visible from

each, and the photographs, besides bemg thus limited)

must be obtained at low altitudes of the sun. It may
become a question whether the heliographs provided with

a view to furnishing these two stations cannot be more
advantageously located. But before the positions are

finally decided upon, it appears desirable that the inten-

tions of other nations should be fully known, or, as would

be preferable, that the ultimate distribution of observers

of all kinds—telescopic, heliometric, and photographic

—

should be made the subject of an International Con-

ference. J. Carpenter

JUKES'S MANUAL OF GEOLOGY

The Sliidenfs Manual of Geology. By J. Beete Jukes

F.R..S. Third edition, re-cast, and in great part re-

written. Edited by Archibald Geikie, F.R.S. (Edin-

burgh : A. and C. Black, 1872.)

IF there be any one feature more strongly marked in

the present age than another indicative of progress

and intellectual advancement, it is the superiority of most

(we will not say of all) of the books intended to promote

education. School books and class books of all kinds,

instead of being merely reprints, as in the days of yore,

now really undergo revision every five years or so, or are

superseded by new ones ; whilst the introduction of

natural science teaching into our Universities and public

schools has created a demand for te,\t-books to an extent

greater even than the supply.

Among the various writers of the day on the science of

Geology, Sir Charles Lyell must undoubtedly be placed in

the front rank, as having done more than any other man

' There .ire grounds for Iioping that the same artist will construct 'iome
precisely similar photo-heliographs for other countries, for use on the Venus
Transit. There would manifVstly be great advantage in the employment by
all photographing observers of instruments whose optical portions at least are
of identical material and manufacture.

to promote its study, and his " Principles" and " Elements"

of Geology still hold tlie highest places in cur estimation
;

but we must not forget that Phillips, Dana, and Jukes

have also furnished us with geological manuals, more
elementary in their style and arrangement, and therefore

more serviceable for beginners than are Lyell's works. In

order, however, to remedy this, Sir Charles Lyell has

lately brought out a " Student's Elements of Geology,"

Svo. pp. 624 (Murray), being an abridged edition of his

larger work. This will no doubt prove a very useful

book to beginners as an introduction to the higher class

books.

Jukes's ".Student's Manual of Geology" was born in

1857, and has already gone through two previous editions,

each time, as is the sad fate of such books, growing more

corpulent, till the poor student turns pale before the vast

array of facts, neatly arranged for him to "cram," in the

smallest possible type.

The original design contemplated in 1S54 was an

article on Geology for the " Encyclop;cdia Britannica," to

have been carried out by the late Prof. Edward Forbes

and Mr. J. Beete Jukes conjointly ; but the death of

Forbes for a time deferred the task. It was afterwards

inserted in the Encyclop;edia under " M," as " Minera-

logical Science," and finally appeared as a separate work

in 1S57. The first edition is comprised in 610 pp., and

is illustrated by 7.1. woodcuts, chiefly diagrams and sec-

tions of rocks, &c.

The second edition appeared in 1862, having grown an

inch in the size of its page, and added 154 pages to its

bulk, partly owing to the addition of 100 more illustrations,

50 of which are of fossils, or rather groups of fossils.

The idea of these figures of " Fossil groups," as they

are termed, seems to have been taken from the admirable

series of little woodcuts which illustrate the invertebrate

portion of Owen's " Pahrontology,'* prepared by the late

Dr. S. P. Woodward. They are, however, arranged

stratigraphically in Jukes's " Manual," not zoologically, as

in Owen's " Paleontology."

The third edition, now before us, is only fourteen pages

thicker than the second edition, and contains thirty-one

more illustrations ; but the bulk of matter is vastly in-

creased by the use of smaller type than in the former edi-

tions.

The illness which seized Mr. Jukes, and by which

he was removed from among us, had already impaired his

health so much as to render it desirable he should be

relieved of the labour of completing this edition, and the

task was accordingly, by the author's own wish, undertaken

by Professor Geikie, Director of the Geological Survey of

Scotland.

The eighty pages on mineralogy I forming chapters II.

and III.) have been entirely re-written by Dr. Sullivan;

Chapter XI 1 1,, on trap-rocks, has been re-written by Prof.

Geikie, as well as many other parts. Mr. Hull has rexised

the description of the English Coal-measures. Messrs.

Bristow, Whitaker, and Judd have looked over the Meso-

zoic and Cainozoic chapters, and Prof. Huxley has con-

tributed a new synopsis of the animal kingdom.

By a modification of the former edition, a new part is

introduced (Part II,) called "Geological .'Agencies, or

Dynamical Geology," a part of which also is from the pen

* Second Edition, i86i (Edinburgh : A. and C. Black).
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of Prof. Geikie, and now appears for the first time. It

treats of the origin of hills, lakes, valleys, caverns, passes,

fjords, glaciers, river-deposits, sea-action, coral-reefs, and

all the many phenomena which either are themselves the

cause, or the effect, of geological agents.

We have such a strong feeling against making a refer-

ence-book, especially one intended for the use of students,

too bulky to be conveniently handled, and even carried

about with one, as is frequently needful, that we have

looked most closely into the present edition to see in what

way it may be reduced without injury, bearing in mind

that it only purports to be "a Student's Manual of Geo-

logy."

Candidly, then (wiihout the least disrespect to Dr. Sul-

livan), we think the two chapters on chemistry and mine-

ralogy (chapters II. and III., occupying eighty-one pages)

should have been omitted. For these sciences, although

so intimately related to, and constantly extending their

aid to geology, are equals in rank and importance as

sciences, and the student, if intending properly to master

them, must possess such text-books as Williamson's Stu-

dent's Chemistry and Dana's System of Mineralogy,

books of equal importance in these sciences to Lyell's

or Jukes's geological works.

As might naturally be expected in a text-book framed

by a Geological Surveyor deeply versed in all the intri-

cacies of rock structures in the field, and constantly deal-

ing with stratigraphical questions, the book treats most

largely of physical geology, not, however, to the exclusion

of pal.eontology
;

yet exalting petrological science—at

present in its infancy—into a far higher place than it has

hitherto occupied in any other similar work. We do not

wish it to be understood that we desire to undervalue

lithological characters, especially in rocks devoid of

organic remains ; but we find such conflicting opinions

prevalent among petrologists, that we are led to doubt

the possibility of teaching much of such a branch of

geological science to the student until the nomenclature

of the principal rocks is settled by a congress of geologists,

mineralogists, and chemists, or by some other authori-

tative body.

If in a new edition the mineralogy is omitted, we

would suggest the introduction of a glossary of geological

and zoological terms, which the beginner would, we feel

sure, be very grateful to find added to the index, as an

addition to the valuable tables of classification contributed

by Prof Huxley.

We heartily recommend the book to both intending

teachers and students, who will find it a most complete

compendium of geological science, and still one of the

best Manuals in our language, as it has now been brought

by its editor. Prof. Geikie, fairly " abreast of the onward

march of science." H. W.

BREHM'S BIRD-LIFE

lUrd-Liff. Pjy Dr. A. E. Brehm. Translated from the

German by H. M. Labouchere, F.Z.S , and W. Jesse,

C.M.Z.S. Parts I.— III. (London : Van Voorst, 1871.)

MR. WILLIAM JESSE, at the instigation of his

colleague, is doing his best to make a silk purse

out of—well, we do not wish to be rude, so let us say.

out of materials of which silk purses are not commonly
made ; for Dr. Alfred Edmund Brehm has the fatal

facility of being able to write endless nonsense on a sub-

ject which, in better hsnds, might be made truly instruc-

tive. He is so far from being a true naturalist that he is

constantly being misled, confounding analogies with

homologies. Take his second paragraph, as Mr. Jesse

translates it, and translates it very well too :
—

" Birds have much in common with mammals ; and
it is certain that some striking resemblances between in-

dividuals of both classes cannot be denied. Every im-
partial observer must recognise in the eagle the image of
the lion, or rather its true representative in the bird-world;

in the owl we see the cat ; the raven resembles the dog
;

the vulture, the hyana ; the hawk, the fox ; the parrot, the
monkey ; the cros-bill. the squirrel ; the wren, the mouse ;

the butcher-bird, the weasel ; the bustard, the stag or ante-

lope ; the ostrich, the camel ; the cassowary, the llama
;

the dipper, the water-rat ; the duck, the duck-billed platy-

pus ; the diver, the otter ; the auk, the seal ; and so on.

In spite of all these resemblances, which, after all, only
apply to the external aspect, the bird is always and essen-

tially distinct from mammals " (p. 2).

What, then, is the use of all this ? Even the trans-

lator has to append a note stating that the author has

not truly explained what he is writing about, and, in-

deed, it is plain that the writer to whom such ideas as the

foregoing occurred has no pretension to be accounted a

scientific man. Their association jars upon the feelings

and contravenes the knowledge of any student of morpho-

logy. We have no wish to shock our readers even with

the commonest terms of German philosophy, but is it not

clear that to draw a parallel between a raven and a dog,

and between a butcher-bird and a weasel, while a fox is

likened to a hawk and a water-rat to a dipper, is simply a

subjcclive process, depending entirely on the fancy of the

beholder? Of what use then are any speculations on
" Bird Life " by such an one .'' To most men the observa-

tion of the aspects of nature, as exhibited under divers

conditions of country and climate, afford a most instruc-

tive education. To Dr. A. E. Brehm it seems to be other-

wise. He has wandered in many lands, and has seen in

their homes the faunas of both north and south. The
only effect this seems to have had upon him is to teach

him that he lives. " Movement is life " we read (p. 19),

"and life is the power of self-motion." Motion is there-

fore the chief characteristic of birds. " The bird is, of

all creatures, the most versatile in its movements ; it

runs, climbs, swims, di\es, and flies " (p. 2o\ He is care-

ful to add that all these qualities are not to be found in a

single species ; but may not just as much be said for the

insect or the mammal ; or even if the dreams of some
geobgists be well-founded, might they not all have been
found ' combined in one creature " ? A contemporary of

the pterodactyls might, with some appearance of truth,

have applied to one of them the description of Milton's

fiend, who

O'er bog, or steep, throug h strait, rough, dense, or rare,

With hand, head, wings, or feet, pursues Iiis way,
And swims, or sinks, or wades, or creeps, or flies.

So far as powers of locomotion go, and by " movement

"

Dr. Brehm plainly means locomotion, the bird is hardly

superior to the insect or the maminal. But to return to

the extraordinary hypothesis that " movement is life," and

the converse. The most miserable savage that ever
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plucked a mussel from the rock knows better in this

respect- thm Dr. Brehm ; and when the latter tells us,

a propos of the songs of birds (p. 37), that the " voice is

still motion." and wu connect the statement with a pre-

vious assertion (p. 19), that "worlds roll on through

boundless space—and live," we feel certain that we ought

to hear the music of the spheres, or some other mystical

sweet sounds, if we could only elevate ourselves to his

exalted ecstasy.

But we think we need not trespass further on the time

of our readers. We will conclude by e.xpressing the

hope that when Mr. Jesse and Mr. Labouchere next set

about translating a German author they will have better

luck in pitching upon a subject—and they will easily find

one—for their labours than the rhapsodies of Dr. Alfred

Kdmund Brehm.

OUR BOOK SHELF
Proceeiiings of the London Mathcmatual Soiietv. \'ol.

iii., Nos. 21— 40.

The papers read before this .Society still preserve the high
character attributed to them in the notice of vol. ii., which
appeared in this journal. That such should be the case is

not matter for surprise, when we run our eyes over the list

of contributors. The principal authors are Prof. Cayley
and Mr. Samuel Roberts. The former furnishes three
memoirs on cjuartic surfaces (pp. 59 — 69 ; 19S—202 ; 234

—

266) ; sketch of recent researches upon quartic andquintic
surfaces ; rational transformation between two spaces

(pp. 127— 180) ; on Plucker's models of certain quartic sur-

faces. The latter communicates papers on the order of
the discriminants of a ternary form

;
pedals of conic s.ec-

tions (pp. 88—98) ; on the ovals of Des Cartes (pp. 106

—

126) ; on the order and singularities of the parallel of an
algebraical curve (pp. 209— 259) ; on the motion of a plane
undercertain conditions. Prof. Clerk Maxwell contributes

a paper on the mathematical classification of physical
quantities. Besides the forej;oing communications, the
above-named gentlemen have laid other papers before the
Society. Memoirs have also been presented by Mr. J.
Griffiths, Mr. J. J. Walker, Prof Clifford, Hon. J. W.
Strutt, and other members. Some other highly valuable
communications, we learn from the " Proceedings," were
made to the Society, but no record has as yet been nude
of them, their authors not having yet sent their completed
papers for publication. The Society, from the number
and high character of its memoirs, seems to have met a
want, and is, perhaps, the only Society before which many
of the communications could have been brought. As
generally the papers are worked out in some detail at the
meetings, members have an interesting opportunity of
seeing how some of our foremost mathematicians employ
their divers instruments. The Society has lost by death
during the past session, its first president, and one of its

earliest warm supporters. A slight sketch of Prof. De
Morgan and his works appeared in N..\ 1 URE close upon
his death in March last. The eighth session of the
Society's existence has just commenced, and we trust its

future work may be as good as that it has already
achieved, Floreat.

Treatise on Terrestrial Magnetisvi. (Blackwood and
Sons.)

The first half of this book contains a good deal of in-

formation, and some inquiriesconnected with the question
of the secular variations in the magnetic elements. The
author, on the supposition that the secular changes in the
declination are caused by the action of a single, slowly
rotating pole on a needle which at each place is locally

influenced in a definite and determinable mani.er, com-

putes the declination at several places, and shows that it

agrees tolerably well with actual observation. The ro-

tating pole he places at a constant distance of 23^ 30' from
the pole of the earth's axis, and gives to its rotation a
period of (140 years. The latter part of the book, how-
ever, is taken up with "an hypothesis." The writer of
this book, and many other such writers, would do well

to remember the words of Newton, '^Hypotheses noii

Jingo." The hypothesis referred to is simply this :•—that

the sun attracts the electric matter in the earth and carries

it round in a sort of tidal wave, this causes an electric

current from east to west, which causes the magnet to

point to the north, and from which the writer also attempts
to deduce some of the other phenomena of magnetism.
There seems to us to be some ambiguity in the writers
method of expression, so that we do not clearly gather
whether he intends this current to account for the whole
magnetic action of the world, or only for the variations of
it. A consideration of the character of the variations

of the needle is sufficient to overthrow the hypo-
thesis announced by our author. The solar diurnal
variation is thus explained by him :—The pole of the
ecliptic revolves once a day round the pole of the earth's

axis, the needle tends to follow this, and hence the solar

diurnal variation. Now, we may point out a circumstance
which, apparently, entirely overthrows, not only this

hypothesis, but any which attempts to account for that

variation by anything of the nature of the movement of

a magnetic pole. At Point Barrow the needle points N.E.,
at Port Kennedy it points .S.W., yet at each place the
solar diurnal variation follows local time and exhibits pre-

cisely the same features. .Standing, then, at the centre of
the needle, and looking towards its marked end, that end
would at both places be observed to be moving towards
the left hand of the observer between the hours of 8 A M.

and I P.M. But since the needles are pointing in opposite
directions, this constitutes a movement of the marked end
of the one towards the geographical west, and of the
marked end of the other towards the geographical east,

and this at times when the needles are under precisely

the same circumstances with respect to the sun's influence.

Now, no movement of the magnetic pole can account for

this, It would necessarily entail a movement of the marked
end of both these needles in the same geographical di-

rection. The consideration of this phenomenon shows us
that if the solar diurnal variation of the decimation is to

be attributed to a current, it must be one not round the
magnetic pole or the geographical pole, but along the mag-
netic meridian. But this is no[ the place for us to discuss

this question further at present. It would seem to be,

however, rather from the consideration of such phenomena
as this in a careful and accurate way, and the attempt
therefrom, by induction, to arrive at laws, that we may
hope to torm a theory of terrestrial magnetism, than from
"making an hypothesis," and taen attempting to apply it

to facts. J. S.

LETTERS TO THE EDITOR

[ Tht Editor docs not Iiold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications.

]

Mayer and De Saussure

In Prof. Tyndall's account of the labours ot Mayer, a para-

graph is devoted to the bearing of his principles upon the pheno-
mena of vegetable life. It suggests two points of difficulty to

me :

—

I. It is said that "Mayer's utterances are far from being
anticipated by vague statements regarding the ' stimulus ' of
light, or regarding coal as 'bottled sunlight.'" Nevertheless
the paragraph reads almost like a paraphrase of the following

passage from Sir John Herschel's "Outlines of A.stronomy

"

(1833), p. 211:-
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" The sun's rays are the ultimate source of almost every

motion which takes place upon the surface of the earth. By
its heat are produced all winds and those disturbances in tlie

electric equililjrium of the atmo'^phere, which give rise to the

phenomena of terrestrial magnetism. By their vivifying action

vegetables are elaborated from inorganic matter, and be-

come in their turn the support of animals and men, and

the sources of those great deposits of dynamical efficiency

which are laid up for human use in our coal strata. By them

the waters of the sea are made to circulate in vapour througli

the air and irrigate the land, ])roJucing springs and rivers. By
them are produced all disturbances of the chemical equilibrium

of Nature, which by a series of compositions and decompositions

give rise to new products and originate a transfer of materials.

"

In a note in Mr. Herbert Spencer's "First Principles " (2nd

Ed., p. 496), which first led me to look at this passage, it is re-

marked that Herschel "expressly includes all geologic, meteoro-

logic, and vital action*, as also those which we produce by the

combustion of coal," in the effects of the solar rays. When,
therefore, Prof Tyndall states that Mayer i\'vnli-d the source

of the energies of the vegetable world, it appears to me
that Herschel anticipated the revelation twelve years previously.

Of course I apprehend that Mayer's merit consisted in seizing at

once a physical principle of immense generality, and in applying

it to very different phenomena. Herschel began at the other

end ; but appears equally to have seen the solar energy under-

lying these phenomena, though in a general way, and without

demonstrating numerical relations.

2 De Saussure is credited unreservedly with the observation

of the reducing power of the solar rays in the vegetable economy.

But he seems to me, as, indeed, he seemed to himself, to have

only crowned a theory which other workers had elaborated.

Priestley began by ascertaining that air dejiurated by animals

was purified by plants. Ingenhousz showed, what Priestley can-

didly confesses he missed, that this effect is due *' chiefly, if not

only, to the light " of the sun. Senebier found that " fixed air
"

was the ingredient which plants removed from a vitiated at-

mosphere, and that this underwent elaboration in the tissues,

oxygen being set free as the result.* Lavoisier having

previously shown that fixed air was a compound of carbon

and oxygen, Senebier's results implied the fixation of carbon by

plants. This fixation De Saussure actually demonstrated by

feeding a plant with carbon dioxide and water alone, and show-

ing that the carbon in the tissues increased. He further found

the unexpected fact (and this is what he .added to the matter)

that the oxygen evolved by plants does not correspond to that

contained in the carbon dioxide absorbed, but that it is smaller

in quantity.

lie .Saussure's researches are a beautiful example of quantita-

tive work, but they would have, I imagine, merit of a different

order if Priestley, Ingenhousz, Senebier, and Lavoisier had not

broken ground before them.
W. T. Thiselton Dyer

Phenomena of Contact

In Nature of August 24 I objected to, as misleading, the

statement by Mr. Newcomb that "\\t find ligaments, black

drops, and distortions sometimes seen in interior contacts of the

limbs of Mercury or Venus with that of the sun, described as if

they were regular phenomena of a transit, without any mention
of the facts and e.xperiments which indicated that these pheno-
mena are simple products of insufficient optical power and bad
definition which disappear in a fair a'mosphere with a good
telescope well adjusted to focus." I asked for references to the

facts and experiments by which the statements are justified.

In Nature of September 2S I find Mr. Newcomb's reply, but

without the references which I desired. Mr. Newcomb considers

that I controvert the two following propositions :

—

1. That the irregular phenomena of internal contact of a

planet with the sun, variously described as distortions, black

drops, ligaments, &c., are not always present, but are only seen

sometimes.

2. That when seen they are due to insufficient optical power
or bad definition.

If the word "irregular " is cut out, and the word "seen " sub-

stituted for "present" in proposition (i) there can be no doubt
about its truth. It will be found that all the arguments adduced

* Recherches sur I'influence de la lumifere solaire pour nietamorphoser

I'air fixe en air pur par la v6g6tation, 1783.

by Mr. Newcomb to prove this proposition have no bearing

either upon the word "irregular " or " present " in contradistinc-

tion to " seen."

It appears to me, therefore, quite unnecessary to allude

further to ihis proposition. .

With reference to proposition (2), I believe it to be utterly

erroneous. I believe that the phenomena of the fine connecting
ligament can only be seen in a fair atmosphere, with a good
telescope well adjusted to focus, and with considerable magnifying
power. When it is remembered that the fine connecting liga-

ment is confined to within about a second of arc of the sun's

limb, I think my statement will at least commend itself to prac-

tical observers. Mr. Newcomb appears to regard it as a great

difficulty in my view of these phenomena, that some of the

observers should see the ligament and some not. I am rather

surprised at the persistence witli which this point is again and
again brought forward in his letter. I thought that it had been
answered by anticipation in my letter which appeared in your
number of August 24. In all my writings upon the subject I

have maintained that the phenomena could only be seen under
favourable circumstances and with sufficient power ; and in my
letter of August 24 will be found this statement, which appears

to have been entirely overlooked, at lease unanswered, by Mr.
Newcomb :

—
" The optical enlargement by irradiation is a Unc-

tion of the brightness, and can be made insensible by sufficiently

diminishing that brightness. Unfortunately, however, when this

diminution of brightness is carried to a very great extent, errors

in an exactly opposite direction to those of irradiation will come
into pUy, similar, in fact, to the results of Wolf's experiments.

The observations of Mercury on the sun's disc in 186S were
nude with very different optical means, and some very different

methods were adopted for diminishing the sun's glare." In my
view those observers who did not see the conneciing ligaments

failed to see it, either from want of attention to the point as

not a contact such as they expected to see, or from the observa-

tions having been made under such circumstances that some of

the necessary conditions which I have indicated were not satisfied.

The fine connecting ligament is only seen by contrast against

the illumination of the sun's disc near the point of contact,

and it may well be that some of the observers have pushed the

diminution of brightness of the sun's image to such an extent that

the contrast was too feeble to attract attention before the appa-
rent contact. To me, and I think to 01 hers who will give the

matter some consideration, it is clear enough " that an observer

with the naked eye, a telescope of low power, would not, in the

case of a transit o£ Venus, see the connecting ligament at all."

It is as clear "that without seeing any ligament, the planet, at

egress, would appear to touch the limb without distortion, neces-

sarily, earlier than the contact would appear to be established to

observers who were watching the transit with good telescopes and
with high powers." It appears to me equally clear that, if the

brightness of the sun's image be reduced to excess, then the ever-

diminishing small portion of the illuminated disc between the

sun's edge and the advancing planet, at egress, may be made to

disappear, from sheer inability to appreciate so faint a light, before

the contact would appear to be established to observers who had
not so reduced the brightness of the image. Disturbing causes

such as these do exist, and their effects must be recognised. I

must apologise for bringing forward such arguments ; but, since

one obseiver has published his opinion that the "ligaments,

c&c," do not exist in contacts, because he looked at the transit

of Mercury with an opera glass and saw nothing of the kind, it

would appear necessary to recall attention to a common-sense
view of the points at issue.

But whatever may be the opinion of Mr. Newcomb respecting

the explanation which I have given of the probable reason why
some of the observers have not seen the connecting ligament, he
must feel that it will at least be difficult fiir him to explain away
the positive evidence of the numerous observers who profess to

have seen the ligament with first-rate telescopes. Some of them,
at least, were gentlemen not likely to have forgotten to adjust

their eye-pieces to focus, even if such a neglect would have pro-

duced the phenomena observed. In cases where the ligament

has been seen, it will be found that the earlier lines of contact

at egress have been given by (ibservers with the best telescupes

and high powers. This is strikingly shown by the Greenwich
observations of the transit of Mercury, 1S68. It is a result in

perfect accord with my views. Very large and systematic dis-

cordances will be found to exist between the times of internal

contact at the transit ot Mercury, i858, in cases where no con-

necting ligament was seen at all. This has been passed over in
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silence by Mr. Newcomb ; but it is important. It would be
difficult to select from such groups of observers—the French, for

example, who saw no connecting ligament—those who saw "the
phenomena exactly as we know they are ;" and unless this can
be (lone, I am afraid that Mr. Newcomb's somewhat unique ar-

gument upon this point might be made as easily to prove the

converse as the result he deduces from it. All these observa-

tions, in my view, are good ; but they are not strictly observa-

tions of the same phenomena.
Mr. Newcomb rejects at once the force of the evidence of the

observers of the transits of Venus, 1761 and 1769, upon the

question of the connecting ligament "till we have better

evidence than now exists that their object-glasses were such as

Clarke or Foucault would call good." The phenomena con-

nected with the ligament must be far more marked in the case of

A'enus than in that of Mercury, on account of the large diameter
of \"enu^.. To reject therefore by an impossible condition all the

evidence in our possession respecting transits of Venus is cer-

tainly a bold step ; but Mr. Newcomb appears to me to attach

far too much importance, so far as irradiation phenomena are

concerned, to the improvements effected in modern telescopes.

The Image of a point of light on the most perfect object-glass

which can be conceived is not a point, but a disc, of which the

illumination degrades rapidly from the centre, and which is sur-

rounded by concentric rings of light. The law of degradation of

the illumination of the central disc has been given by me in the

Monthly Notices, November 1S65. The result of theory upon
these points has been most completely tested by experiment.

The existence and regularity of these concentric circular rings is

one of the most delicate tests of the perfection of a telescope.

Since we have a disc of light corresponding to a point in the

most perfect object-glass which can be made, the visible image
of the sun formed by such a glass will not terminate with the

geometrical image. This result of theory is confirmed by experi-

ment. The optical enlargement found under degrees of illumi-

nation similar to those very commonly adopted in observations of

tlie sun is amply sufficient to produce by its destruction near the

point of contact tlie phenomena which so many observers of

experience have declared that they have seen. That the optical

enlargement is sufficient for the purpose can be seen from the

experiments of Dr. Robinson, of Armagh, and from the Greenwich
discussions of eclipse observations. This was pointed out in my
letter in your number of August 24. With respect to Mr.
Newcomb's remark as to the application of this theory of irra-

diation to a transit of a planet, viz., " we require to know
whether the irradiation of an extremely minute thread of light

darkened so as to be barely visible is the same with that of a

large disc, I am decidedly of opinion that it is not, and if not,

the fact that the sun's disc is optically enlarged by the telescope

or the eye of the observer cannot be directly applied to the

phenomena of transit." I have merely to remark that Mr. New-
comb is undoubtedly right when he asserts that the irradiation

from the minute thread of light darkened so as to be barely

visible is not the same as that of the large disc. // is simply be-

cause such is the case that the pJienomena of the eonneetiii'^ ii^<'-

nietit appear. When the planet is well on the disc, the irradiation

around the disc will not be disturbed, but as the planet

approaches the edge, the irradiation near the point of contact

must eventually be disturbed, and this disturbance, or change,

gives rise to the phenomena observed—a black drop, connecting

ligament, or whatever name you prefer to give to that apparent

cutting out of a piece of the sun's edge near the point of contact

which must take place. After the disturbance of the irradiation

has once commenced, the connecting ligament must at egress in-

crease in breadth ; but I do not profess to be able to give the law
of the changing form with any degree of exactness.

The experiments of Wolf and Andre were, as I stated in my
letter of August 24, made upon a disc presenting no sensible

tracesofoptic.il enlargement. The results can therefore have no
bearing upon the question of irradiation. These results are un-

doubtedly valuable in themselves, as showing experimentally the

tendency of errors of observations of contacts under feeble illu-

mination. They may throw light upon those observations at

which no connecting ligament was seen, but they are useless to

disprove or prove irradiation effects.

My authority for stating that the observations of Wolf and
Andre were made upon a disc showing no sensible traces of opti-

cal enlargement, is contained in the memoir itself. If Mr. New-
comb is plea.sed to call the phenomena of " telescopic irradiation

"

a species of bad definition, there can be no objection on my part

to his doing so ; but it is not a species of bad definition " which
disappears in a fair atmosphere, with a good telescope well ad-
justed to focus."

With respect to the ligament not being a celestial reality.

The contact is not a celestial reality. My views of the reality

of the phenomena are that the reality is neither more nor less

than the reality of the phenomena presented at the focus of

an object-glass when turned upon a star. The irradiation can
in my view be got rid of to the same extent and in the

same manner that the central disc corresponding to the star's

image can be got rid of. Vou can reduce its dimensions by
cutting down the illumination, and the disc will become a point,

but only as it vanishes.

If I may be allowed to give one word of warning respecting

the preparations for the transit of Venus 1S74, it is iinifrri/iity.

Make such arrangements as you think best, but once made
stick to them even if not absolutely the best. The observations

which are to be compared must be made as early as npossible

under the same optical conditions. The whole success or failure

of the work will, in my opinion, turn upon the extent to which
this necessary condition is approximated to.

E. J. Stone
Royal Observatory, Cape of Good Hope, Nov. 18, 1S71

The Origin of Insects

With your kind permission I will answer Dr. Beale's ques-

tions, published in his letter in your issue of December 21, 1S71.

Dr. Beale asks me what part of the nervous system of the

maggot is present in the fly ? My answer is that I have traced

the changes of the one directly into the other ; and that Weismann
has done the same. There is no time in the pupa state when
the nervous system is absent ; but it is difficult to demonstrate
this, as amongst so much molecular matter it is not easily found,

and is very easily crushed and destroyed.

Again, Dr. Beale asks me if I have seen any vestige of the

mouth organs of the imago in the larva ? I reply that the man-
dibles and maxillx exist in the egg twelve hours before the young
maggot emerges, together with the fore and hind-head segments

;

that these have all disappeared when the egg hatches ; but that

the imaginal discs are already formed at that time. Now, I

would ask if it bears the slightest aspect of probability that the

larval head segments and mandibles, maxillrc, &c., are formed
for nothing, and that the imaginal discs are new formations

arising contemporaneously with the disappearance of the larval

head segments ? Dr. Weismann has shown unmistakably that

the abdominal segments of the pupa skin are formed from the

abdominal segments of the larval skin. Does it appear in the

slightest degree probable that the thoracic and head segments
have a totally dissimilar origin ? I admit that I have not been
able to see the imaginal discs in contact with the head segments
of the embryo ; but I have found the imaginal discs immediately
after the egg is hatched, and they are then too much like the

embryonic structures alluded to, to have had any other probable
origin. The proboscis is formed from cells laid down within

these discs ; of that there is not the smallest doubt. Dr. Weis-
mann makes the same assertion, and, although I did not know it

to be so at the time I wrote my work on the fly, I acknowledge
it is so now, and that in my description of the origin of the pro-

boscis I was wrong. In the Lepidoptera, and in some beetles,

imaginal discs may be seen to have their origin in the inner layer

of the larval skin.

.\gain, Dr. Beale says :

—
" Does Mr. Lowne mean to say, for

instance, that he or anyone else can adduce any reliable observa-

tions to prove that the sexual organs are gradually developed,

even from the time when the embryo is enclosed within the egg?

'

I answer, yes. My own observations confirm those of ^^'eismann

on this head, and Dr. Beale will find, on looking again at page
112 of my book on the blow-fly, that he has not correctly quoted

my statement. I will also refer Dr. Beale to Dr. E. Bessel's

paper, " Studien iiber dieEntwicklungder se.xual-Driisen bei den
Lepidopteren," in the " Zeitschrifl fiir wissenschaftliche Zoolo-

gie," vol. xvii. I believe future observers will find the sexual

organs are always so fomied, even as they are in the vertebrata.

There is another paper, by Siebold I think, on the same subject

in the above quoted periodical.

Lastly, Dr. Beale asks me to explam what I mean by the sen-

tence occurring at page 116 of my book :

—"All the tissues of

the larva undergo degeneration, and the imaginal tissues are re-

developed," &c. I apprehend that the redevelopment of all the
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tissues does not imply also the redevelopment of the insect.

That the tissues are all so redeveloped is undoubted, but they

are not all redeveloped at once. I h.Tve stated in my book again

and again that certain organs are redeveloped in a particular

manner, and «as never under the impression that the whole was
a case of alternate generation. I did not know the origin of the

imaginal discs in tliose days.

With your permission I will add a few words in support of the

assertion '* that the pupa change is analogous to ordinary ecdysis,

of which it is a modification. " In ordinary ecdysis the muscles

undergo degeneration at their points of attachment to the cast

skin ; in metamorphosis this change is far more marked. In

ecdysis in Chloeon, for instance. Sir J. Lubbock (Linn. Soc.

Trans., vol. xxiv.) has shown that the wings and thorax are gr-adu-

ally developed through nine successive sheddings of the skin.

In the more remarkable metamorphosis of Lepidoptera they are

developed in two ecdyses, these two being called metamorphosis.
Prof. Owen believed, and the assertion is now widely known,
that the larva; of such insects as the Orthoptera, Neuroplera, &c..

exist in the maggot form in the egg ; but the observations of

Mr. Newport on Meloe, and of Fritz Muller, of Weismann, and
many other.<, go far to prove that this is not so— that the maggot
form is intermediate, the half-developed embryo and the pupa
or perfect insect, being most alike.

The subject is one of great interest, and therefore I trust

you will excuse this long trespass on your pages.

99, Guillord Street BEiNjAMiN T. Lowne

In Re Fungi

Your sarcastic correspondent "F. L. S." is quite incompe-
tent to reply to my former letter. I did not call in question the

correctness of the determination of A'^aricits tarliliv^ini-ns^ but

merely drew attention 10 the absurdity of the statement that the

said determination was made from a mere " mass of mycelium,"
and that such a statement should come from a journal specially

devoted to Botany.

In the original report of the occurrence of Agaricits cartila-

ffi'/irtis (Joitriiiil of Botany, vol. iii. p. 28) special reference is there

made to the " many-headed pileus ; " now some of these
" pilei " (not the "mycelium," "F. L. S.,") were forwarded

to the Rev, M. J. Berkeley for examination, and from tlicsc

matciiah he (and not the writer of these lines) made out the

plant to be A. oaiiila;^iiiciis. Certainly I included the species
" without hesitation" in the list of Middlesex Fungi, because I

knew the plant relerred to had not been determined from a mere
"mass of mycelium," but that Mr. Berkeley had examined the

perfected parts.

I fail to see why " F. L. S." is so anxious to "allay my
alarm as to the decay of Furgology in England," especially a^ I

have never expressed any "alarm" on that head. I do not

look upon the ytw/vm/ as such an infallible weaihercock as to

connect its wrong statement with a national breakdown in

Botany ; neither do I see how I have "missed the point" of its

paragraph. I am more inclined to think that I have hit it in a

friendly way, and ra' her hard too. W. G. S.

Mr. Baily on Kiltorkan Fossils

In your last number Mr. Baily is said to have brought forward

at a meeting of the Geological Society of Dublin " some strong

facts to prove that the Irish palaeontologists had not misled Prof.

Heer, as stated by Mr. Carruthers at a recent meeting of the

London Geological Socieiy.

"

At the meeting referred to. Prof Heer placed the Irish beds at

the base of the Carbonifrrous series, mainly because .S>7.5'(V/(rr/<r

/ 'litJicintiuita, a coal measure plant, was found in them.

Into this error I said " Prof. Heer had been led chiefly by the

erroneous determinaiion of the Kiltoikan Lt'/>i,io(i,'iiiiivii by the

Irish pal.T'Ontologists." I will not burthen your columns with

the strange history of the nomenclature of this plant, as I shall

have an opportunity of doing this elsewhere ore long. The point

before us is this, that Mr. Baily alone has the credit of erroneously

determining the Kiltorkan plant to be the same ; s an already

described Carboniferous species. And the proof of this is easily

adduced. In 1864, Mr. Baily, in his "Explanation of Sheets

187, &c., of the Irish Survey," figures the fossil, and describes it

unhesitatingly as " SugtHiina l\7l/iiimia>ia, Stemb. sp." This

he repeated in a paper by the lamented Prof. Jukes in 1S66

(JoKiii. Civ!. Sor. trolniht, i. pp. 123, 124), as well as in a paper

by himself read to the Natural History Society of Dublin in the

same year I'p. 2). Prof Heer acknowledged his obligations to

Mr. Bail)' for the Irish specimens he had examined. I have
examined specimens so distributed by Mr. Baily, and they were
named SiV^i-iuvia J'lltluiiiiiann.

In the volume of the British Association Reports, published in

1S69, Mr. Baily says (p. 59) that the Sagcnaria is named by
.Schimper S. Bailyana. More recently (Nov. 1871), in his

"Figures of British Fossils" (p. 84), he names it Kiiorria

Bailyana. It is not much to the purpose to say that it is

neither a Knorria nor a Sagcnaria, or further that the specific

designation Bailyana must give place, wiih some dozen other

synonyms, to the original name given by Di". Haughton in 1855.

But it is to the purpose to notice that Sagrnaria Villlicimiana is

}!ot a Kiltorkan fossil, though said to be so by JNlr. Baily, and
that this error, now acknowledged by Mr. liaily himself, was the

main foundation of Prof Heer's argument.
I am not a little curious to know what are the " strong facts

"

which will overthrow a plain narrative that fully justifies my
statement, but at the same time compels me to make it mora
personal than the truth seemed to me to demand when I made it

some months ago. \ViLi,i.\.M Carruthers

ZOOLOGICAL RESULTS OF THE ECLIPSE
EXPEDITION

A STEAMER is eminently unqualified for observations
-'"^ on marine zoology. Owing to the high rate of

speed, it is impossible to use a towing net with any
success, and to a zoologist it is perfectly tantalising to see

swarms of Medusa:^, &c., sail past the ship without being
able 10 obtain a single specimen. In Peninsular and
Orient.^1 ships the only practicable method is to keep the

tap of the baths constantly running through a fine gauze
net. In this way cjuantities of Entomostraca may be
obtained. Since we have been in the Red .Sea, the water
has been splendidly phosphorescent every night, the light

being most brilliant where the hot water from the con-
densers is shed out into the sea, the animals being pro-

bably killed by the heat, and emitting in the act one last

brilliant llash. If the water be turned on into one of the

baths at night, most gorgeous Hashes of light are obtained,
and the animals causing them may be caught in small
vessels and kept for examination. They are at present
alinost exclusively Entomostraca of the genera Cypris,

Cyclops, and Dap/mis. When the light is e.xamined
spectroscopically, it gives a spectrum in which only the

green and yellow are present, the red and blue being
sharply cut off. Several species of the Entomostraca
obtained contain a brilliant red pigment, which gives

unfortunately no absorption bands when exainined with
the micro-spectroscope. At Suez I obtained a number
of Echinodermata of the usual dark pi.rple tint, a
splendid Ccmattila in abundance, two species o( Echinus,
and one or two star-fishes. The colouring matter of these
animals is readily soluble in fresh water or alcohol, as is

that of the common British feather-star. Though its

colour is extremely intense, it gives no absorption bands,
but when a strong solution is used, the spectrum is re-

duced to a red band, all the rest of the light being ab-
sorbed. Apparently parasitic on a Irrge Aii Spala>io!/s,

were obtained a number of r<v/Planarians, about one-eighth
inch long, which gave the characteristic absorption bands
of haemoglobin with great intensity. The existence of
haemoglobin in Planarians is a fact of considerable interest,

and 1 believe quite new. On taking a boat excursion
round the shores, where I obtained abundance of large
Gasteropods and the Echinodermata mentioned above,
I was remarkably struck by the absence of Acti-
nias. Though I was out nearly the whole day, I did
not see a single specimen, nor indeed did I observe
any large Meduscc. This absence of these latter may
perhaps, however, have been due to the set of the

wind or tide.
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Of the Suez Canal fauna we were able to observe
very little, except that the canal perfectly swarms with
fish from one end to the other. A good many were
taken with hand-lines in two spots, one close to Port

Said, the other in the middle of the Great Bitter Lake.

They were all of one species, a sort of mullet, but there

are no books at hand to determine llie species. The mud
brought up from the bottom of the Great Bitter Lake by
the chain cable was absolutely devoid of any traces of life.

The Miizaporc has been visited on her voyage by various

land birds. One hen chaffinch accompanied us from Cape
Finisterre to Port Said, not leaving the ship when she was
anchored at Malta, and was to be seen everyday hopping
about the deck and feeding. At present the ship is sur-

rounded by vast flights of flying fish. They fly generally

up wind, and sometimes go as far as one hundred yards.

It is hoped that this short note may be found of some
interest, and that it will be borne in mind that it is im-

possible to travel about with a library suflkient to dcter-

niine species on the spot,

H. N. MOSELEV

MELTING AND RECELATION OF ICE

AN observation made yesterday caused me to present to

my class, in a lecture on Heat this morning, the follow-

ing experiment. A piece of wire gauze was laid on a con-

venient horizontal ring, and on this a lump of ice. A
flat board was placed on the ice, and pressure was applied

by means of weights put upon the laoard. I put 12 lbs.

upon a piece of ice as large as an apple. This was done
at the commencement of the lecture, and before the con-

clusion I found a considerable quantity of ice on the lower

side of the gauze, apparently squeezed through the meshes.

The temperature of the class-room was about 15° C.

(59' Fah.). The experiment was continued for eight or

ten hours, fresh ice being suppUed when necessary to the

upper side of the gauze, and, in spite of the continual

surface melting and dripping away of water, a very

large quantity of ice was formed below the gauze. The
ice below the gauze was firmly united to that above. I

tried with my hands to break away the upper from the

lower, and to lireak either of them off at the place where
the wire gauze separated them ; but I was not able to do
so. The ice that has passed through the meshes has a

kind of texture corresponding to that of the network, and
the small air bubbles appeared to be arranged in columns.

The phenomenon is a consequence of the properties,

announced from theory by Prof. James Thomson, and
then exemplified by an experiment ; and the explanation

depends on the theories put forward by him—the first

(1857) founded on the lowering of the freezing point of

water by pressure, and the second (1S61) founded on the

tendency to melt given by the application to the solid

ice of forces whose nature is /o produce cliangt of form
as distinguished from forces applied alike to the liquid

and solid. The stress upon the ice, due to its pressure

on the network, gives it a tendency to melt at the point

in contact with the wire, and the ice, in the form of water

intermixed with fragments and new crystals, moves so as to

relieve itself of pressure. As soon as any portion of the

mass is thus relieved, freezing takes place throughout it,

because its temperature is reduced below that of the

freezing point of water at ordinary pressures, by melting

of contiguous parts. The obvious tendency of the ice

under the pressure from above is thus, by a series of

meltings and refreezings, to force itself through the

meshes.
The next experiment that 1 tried I was led to by

that just described. I supported a block of ice on
two parallel boards, placed near to each other, and
passed a loop of wire over the ice. The loop hung
down between the boards, and weights were attached

to it. The first wire tried was a fine one (o'oo; inches
diameter) and a two-pound weight was hung on the loop.

The wire immediately entered the ice, and it passed right

through it and dropped down with the weiglit after having
done so, but it left the ice undivided, and on trying it with
a knife and chisel in the plane in which the cutting had
taken place, I did not find that it was weaker there than
elsewhere. The track of the wire was marked by opacity

of the ice along the plane of passage. This opacity
seemed to be due to the scattering of air from the small

bubbles cut across by the wire. 1 have not, however,
been able to try a piece of ice free from bubbles ; and,
from the nature of the experiment, air may very possibly

pass in along the Wire from the outside. 1 next e.x-

perimented with a wire o'o24 inches diameter, weight-
ing the loop with 8 lbs., and obtained a similar result

;

and, finally, I took a wire o'l inch diameter, and, putting

a 561b. weight on a loop of it, I caused it to pass through
the ice, and the block remained undivided. This, though
it follows from theory, has a most startling eft'ect ; and
during the passage of the thick wire through the ice,

I was able to see the bubbles of air across which it cut

rising up round its sides. I made careful trials to cut the

ice with a knife in the lamina through which the wire
had passed, but found no weakness there.

A string was next tried, but, as might be expected, it

did not pass through the ice. I considered that the string

was not a good enough conductor to relieve itself of the

cold in front and pass it back to the water behind. The
capillary action of the string also doubtless takes part in

the production of the result. It simply indented the ice

and froze into it.

On this point of the necessity for a good conductor,
and for a way of relieving itself of the cold, a curious

obser\ation was made. In one case a thick wire appeared
to have stopped (this requires confirmation) as if it were
frozen into the ice. On examination it turned out that the

ice was so placed that the water formed by the pressure of

the wire had flowed away at the first, and a hole was left

behind the wire. On supplying a few drops of water to

the place from a small pointed bit of melting ice, the

water froze instantly on coming in contact with the wire,

and the wire moved forward as usual. By this 1 was
also led to try putting a thick wire over a piece of ice

having a hollow at the top, so that the wire cutting into

the shoulders bridged across the hollow between them.
Looking at the wire, which was in front of a window, I

dropped some ice-cold water on it, and saw it freeze
inslantly into crystals on the parts of the wire near to the
shoulders on which it was pressing. This is notable as

the first experimental confirmation of Prof. Thomson's
theory on the production of cold by the application of

stress.

I have not yet had an opportunity of trying these ex-

periments at a temperature lower than freezing. The
amount of pressure necessary to make the wire pass
through the ice would of course be very much increased
as the temperature is lowered, and it would finally be
impossible to cut the ice without breaking it up like any
other hard solid. Indeed 1 saw in one case in which I

had a very great weight (Solb. or so) on a thick wire, the

ice cracking in front of the wire ; apparently the wire

was forced too fast through the ice.

These experiments seem to me to have considerable

importance in relation to the sliding motion of glaciers.

The smallness of the cause has been raised as an ob-

jection to the theory of Prof. Thomson. But no one can
see the experiments 1 have described, particularly the

first, where a large quanuty of ice is squeezed through

the meshes of fine wire gauze under small pressure and
in a short time, without feeling ahnost surprised at the

slowness of the glacier motion,

James Thomson Bottomlev
Glasgow University, Dec. 20, 1871



i86 NA TURE {Jan. 4, 1872

ELECTROPHYSIOLOGICA :

BEr.>JG A\ ATTEMPT TO SHOW HOW ELECI'RICITY MAY DO
MUCH OF WHAT IS COMMONLY EELIEVEn m HE THT.

SPECIAL WORK OF A VITAL PRIMCrPLE

I.

ON a white marble slab let into the front of a house
in the Strada Felice at Bologna is an inscription

showing that, in this house, then his temporary dwellin;:;-

place, at the beginning of September 1/85, Galvani dis-

covered animal electricity in the dead frog, and hailin;^'

this event as the well-spring of wonders for all ages (Luigi

Galvani in questa casa di sua temporaria diraora al primi di

Septembie dell' anno 1786, scoperse dalle morte rane La
Kllettricita Animale—Fonte di maraviglie a tutti secoli'.

Animal electricity, well spring of wonders for all ages

!

Yes, said I, as I copied these words a few weeks ago, and
as I went into the house repeating them to myself. Yes,
still said I, after seeing what was to be seen within the

house. Within the house, indeed, there was much to

excite the imagination, and to make me more ready to

accept these words as the sober utterance of simple
truth. Still the same were the common stairs leading
from the open outer door to the landing on the first floor,

with its two main doors, one on each side, each one
opening to a distinct set of apartments, in one of which
had lived the discoverer of animal electricity ; and the

only change of moment was one which served to call

back more vividly the memorable past— a portrait in

lithograph of Galvani himself hanging upon the wall

facing the stair-head. Still the same was a third and
sm.aller door, at which the portrait seemed to be looking,

and beyond which were the stairs leading to the belvedere
on the roof so common in Italian houses hereabouts. .Still

the same were these stairs, the lower flights of uneven
bricks, the upper of ricketty woodwork, unmended, scarcely

swept, since the time when Galvani went up and down
them afire with the discovery made in the belvedere to

which they led. Still the same was the belvedere itself

—

the same walls, blank on one side, pierced on the three

others with arched openings, two at each end, three at the
front, each opening being built up breast-high so as to

form the parapet— the same roof overhead with its bare
rafters and tiles—and, running across each opening a little

below its arched top and parallel with the parapet, the
very same iron bar upon which the frogs' limbs had been
suspended by copper hooks in the experiment to which
the inscription on the slab outside the house refers, and
about which Galvani wrote :

—"Ranasitaque consueto more
paratas uncino ferreo earum spinali medulla perforata
atquo appensa, septembris initio (1786) die vesperascente
supra parapetto horizontaliter collocavimus. Uncinus
ferream laminam tangebat ; en motus in rana spontanci,
varii, haud infrequentes ! Si digito uncinulum adversus
ferream superficiem premeretur, quiescentes e.\citab.antur,

et toties ferme quoties hujusmodi pressio adhiberetur.'
So little change was there, indeed, that, forgetting the
present altogether, I could only think of this experiment
in which the existence of animal electricity was divined, and
of those myriad other experiments to which it had led, and
by which in the end the truth had been made manifest. So
absorbed was I in these thoughts that I even forgot to look
through the open arches of the belvedere at the blue Italian

sky and the other beauties of the prospect. And when at

length I came down, I was more than ever in the mind to

assent unhesitatingly to the words, " la ellettricita animale,
fontedimaravigliea tutti secoli"—more than everconvinced
that animal electricity would prove to be the key by which
to unlock not a few of the secrets which are supposed to

be exclusively in the keeping of life—more than ever re-

solved still to go on seeking for truth in the path along
which I was urged to go by this conviction.

Nor was I long at a loss how to begin to carry out this

resolution. I wanted to reiterate briefly and more clearly

some of the things which I had said before respecting

animal electricity, and the way in which this force may do
a work ascribed to life in muscular action and nervous
action ; and at the same time to make use of certain new
facts which were not a little calculated to confirm former
conclusions. I wanted to show that the same workings
of animal electricity may be detected in the condition
called tone, and even in growth, and that these
processes, no less than muscular action and nervous
action, may have to b; looked upon as electrical

rather than as vital manifestations. h. natural way
of carrying out the resolution I had formed was, in-

deed, to do the work ready for me ; and therefore the task
I have now set myself is to do this work, beginning with
an attempt to set forth a new theory of animal electricity,

and then proceeding to say something in turn on the way
in which this theory sheds light upon muscular action,

nervous action, the maintenance of the state called tone,

and the process of growth in cells and certain fibres—
something calculated to show that in each of these cases
animal electricity may have to do much of what is

commonly believed to be the work of a vital principle.

I. On a theory ofanimal ckctricity wliich seems to arise

iiaiurally out of thefacts.

K current, to which the name of muscle-current is given,

may easily be detected in living muscle. It may b2 de-
tected by applying the electrodes of the galvanometer, the
one to the surface made up of the sides of the fibres, the other
to that made up of either one of the two ends of the fibres,

and also, though much less clearly, by examining either

of these two surfaces singly, provided only the two points
to which the electrodes are applied are at unequal
distances from the central point of the surface. It may
not be detected, if, instead of applying them in this man-
ner, the electrodes are applied so as to connect either the
two surfaces made up of the ends of the fibres, or two
points equidistant from the central point of the surface

made up of the sides, or of that formed by either one of the
ends of these fibres. A current may or may not be detected
under such circumstances, and when it is detected its

direction is such as to show that the surface made up of

the sides of the fibre is positive in relation to that made
up of either one of the two ends, and that the former sur-

face is more positive and the latter more negative as the

distance increases from the line of junction between these
two surfaces. In this way the galvanometer makes known
the existence of points of similar and dissimilar electric

tension in living muscle ; and the only inference from the
facts would seem to be that there is a current when
the electrodes are applied so as to bring together
points of dissimilar tension, but not otherwise. The facts

are not to be questioned. The inferences arising fro.Ti

them can scarcely be mistaken.
This current is to be detected in living muscle, but not

in muscle which has passed into the state of rigor mortis.

As muscle loses its " irritability," indeed, it ceases to act

upon the galvanometer, and no trace of the current is to

be met with after the establishment of rigor mortis. As
a rule, too, nothing is to be noticed except a gradual failure

of current ; but now and then (though not in the frog)

there may be a reversal in direction in the last moments
preceding the final disappearance.
When muscle passes from the state of rest into that of

action, there is also a change in the muscle current to
which the name of " negative variation '' is given by its

discoverer Du Bois-Reyinond. Thus, when a gal-

vanometer is connected with the gastrocnemius of a frog
so as to respond to its muscle-current during the two states
of rest and action in the muscle, the needle, which
may have stood at 90°, or thereabouts, during the state
of rest, is seen to fall back, and take up a position at 5°

or nearer still to zero, during action. This change it is

which is spoken of as "negative variation." It is a
change indicating, not reversal of the current, but simple
weakening ; for the idea of reversal, which is readily
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suggested to the mind by the way in which the needle

swings back past zero when the state of action is first

set up, is at once corrected by the position which the

needle takes up a moment or two later, and also by the

fact that when the muscle-current of the (On/nuii-ti

muscle is admitted into the coil of the galvanometer while

the needle is resting at zero—when, that is, the experiment
is not complicated by the muscle-current of the relaxed

muscle being in the coil when the state of contraction is

set up in the muscle—the needle is found to move in the

same direction as that in which it moved under the current

of the re/a.xrd muscle, but not to the same distance from
zero by a very great deal. So that, in fact, this " negative

variation" of the muscle-current is nothing more than a

sudden disappearance or failure of this current, and no
good is gained by retaining a name which only serves to

confuse and perplex.

Substituting the new quadrant electrometer of Sir

William Thomson for the galvanometer, tensional changes
are detected which are in every way parallel with the cur-

rent changes which have been mentioned.
With this instrument, it is found that the surface made

up of the sides of the fibres in living muscle, and that

made up of either one of the two ends of these fibres, are

in opposite electrical conditions, the ray of light marking
the movement of the aluminium needle passing in the

direction indicating positive electricity under the charge
supplied by the former surface, and in the direction indi-

cating negative electricity under the charge supplied by
the latter surface—passing, that is to say, not in one
direction only, as it would do if the needle were acted
upon by charges differing, not in kind, but in degree only,

but to the right in the one case and to the left in the other.

It is found, indeed, not only that the surface made up
(if the sides of the fibres of living muscle is positive, and
that made up of eitherendof these fibres negative ; but also

that the former surface is more positive and the latter

more negative as the distance increases from the line of

junction between these surfaces. With this instrument,

too, it is found that these indications of free electricity

fail pari passu with this failure of the " irritability " of

the muscle, that they have disappeared altogether before

the advent of rigor mortis, and also that there is a change
which serves to point to discharge, more or less com-
plete, when muscle passes from the state of rest into that

of action. Thus—in illustration of this latter fact—if the

ray of light on the scale stand at 30' under the charge
supplied to the electrometer by either one of the two
surfaces of living muscle during the state of rest, it will

stand at 5' only, or still nearer to zero, under the charge
supplied by the same surface during the state of action.

The dift'erence is always marked, and always of the same
character ; and, being so, the proof of discharge during

action would seem to be as complete as may be, seeing

that the instrument only takes cognizance of electrical

changes of the nature of charge and discharge.

These, then, are the facts which may be looked upon
as fundamental. There are the facts brought to light by
Du Bois-Reymond through the instrumentality of the gal-

vanometer—the muscle-current, present in living muscle
during the state of rest, suddenly disappearing when the

state of rest changes for that of action, gradually disap-

pearing as muscle loses its " irritability," and absent
altogether in rigor mortis ; there are the facts which I

myself have been able to make out for the first time by
means of the wonderfully sensitive new quadrant electro-

meter of Sir William Thomson—the two opposite
charges of electricity, one positive, the other negative,

present in living muscle during the state of rest, disap-

pearing suddenly when this state changes for that of

action, gradually disappearing before, and altogether

absent in, rigor mortis. And this is all that need be said

upon this subject at present.

And as in muscular so in nerve tissue, there is the

current, in this case called the nerve-current, and there
are the two opposite charges, positive and negative, this

current and these charges being present during life, dis-

appearing suddenly when the state of rest changes for

that of action, disappearing 'gvnAnvWy pari passu with the
" irritability," and absent altogether at the time when rigor
mortis has seized upon the muscles ; and in truth every
particular in the electrical history of the muscle is re-

peated with strict exactness in the electrical history of
the nerve.

In these two tissues, muscle and nerve, there is no
difficulty in arriving at a knowledge of these facts ; in

other tissues the case is difterent. In other tissues,

indeed, all that can be said is that faint indications of
electricity are to be detected during life only, and that in

some of the fibrous structures there are differences between
the surface made up of the sides of the fibres and that

made up by either one of the two ends, which correspond
to those met with in muscle and nerve.

These then being the fundamental points in the history

of animal electricity, the question is as to their meaning.
To what theory do they point ?

In order to account for this muscle-current and nerve-
current. Dr. Du Bois-Reymond supposes that the muscle-
fibre and nerve-fibre (the same law applies absolutely to

both) are made up of what he calls peripolar molecules

—

of molecules, that is to say, which are (with the exception
of certain moments in which these electric relations may
be reversed) negative at the two poles and positive in the

equatorial belt between those poles. He supposes that

the sides of the fibres are positive because the positive

equatorial belts are turned in this direction, and that the

two ends are negative because the negative poles of the

molecules face towards the ends. He supposes also that

the muscle-current and nerve-current are merely the out-

flowings of infinitely stronger currents ever circulating in

closed circuits around the peripolar molecules of the

muscle and nerve respectively. And this view no doubt
has much to recommend it.

But another view may be taken of this matter—a view
according to which this electrical condition of living

muscle and nerve during rest is, not current, but static ;

and this view is that which recommends itself to my
mind as in every way more simple, more comprehensive,
and more to the point practically.

In taking this view the great resistance of the animal
tissues to electrical conduction serves as the starting point.

I assume that parts of these tissues may be bad enough
conductors to allow them to act as dielectrics. I assume
that the parts which are thus capable of acting as dielec-

trics are the sheaths of the fibres in muscle and nerve,

or the cell-membrane of the contractile cells of those fibres

in muscle which have no proper sheath. I assume that

a charge, usually the negative, may originate in the mole-
cular reactions of the contents of the sheath or cell-mem-
brane, and that this charge, acting upon the inner surface

of the sheath or cell- membrane, may induce the opposite

charge upon the outer surface of the sheath or cell-

membrane, and that in this way the sheath or cell mem-
brane during rest is virtually a charged Leyden-jar. 1

assume that this charge is discharged when the state of

rest changes for that of action. I assume that the sur-

face midc up of the sides of the fibres in muscle and
nerve is positive because positive electricity has bsen
/«(/«("<•(?' upon this surface, and that the surface made up
of either cut-end of the fibre is negative, because the

negative electricity, developed upon the inner surface of

the sheath or cell-membrane, is conducted to these ends
by the contents of the sheath or cell.

All that I assume, indeed, may be readily illustrated

upon a small cylinder of wood, left bare at its two ends,
and having its sides covered with a coating which may be
charged as a Leyden-jar is charged—a threefold coating,

formed of an inner and outer layer of tinfoil, with an in-
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tetmediate layer of giitta-percha sheeting, the latter layer

projecting a little towards the two ends of the cylinder,

so as to secure the necessary insulation of the inner and

outer metallic surfaces ; for by charging the inner la\ cr

of foil \\ith negative electricity, this cylinder, which

may be regarded as a model of a muscular fibre, is found

to be, not only positive at the sides and negative at the

two ends, but more positive at the sides and more nega-

tive at each end as the distance increases from the line

of junction between the sides and ends. With this model

thus charged, indeed, it is easy to imitate all the pheno-

mena of the nerve-current and muscle-current, provided

the electrodes of the galvanometer be applied in a suitable

manner, and the charge kept up. With this model thus

charged, it is also easy to imitate all the tensional pheno-

mena of nerve and muscle which are made known by the

electrometer. And thus the nerve-current and muscle-

current, instead of being out-fiowings of infinitely stronger

currents ever circulating around peripolarj molecules,

may be secondary phenomena only, the accidental result

of certain points of dissimilar electric tension upon the

surface of the fibres of muscle and nerve being brought

into relation by means of the galvanometer or the electro-

meter, as the case may be.

In this view, I have assumed that certain parts of nerve

and muscle were sufficiently bad conductors to enable

thein to act as dielectrics, but 1 had not, it is easy to see,

the firmest ground for this assumption. It was certain

that these tissues were bad conductors ; it was not certain

that they were bad enough conductors for my purpose.

Here, then, was occasion for new work—for work which

must be done before I could hope to gain a secure foot-

ing for my theory ; and this, therefore, was the task I set

myself a few months ago, and about which I have now
to say something.

In this work I have made use of a Wheatstone's Bridge

having on each side resistance coils of the value respec-

tively of 10, 100, and 1,000 B. A. units, of a set of re-

sistance coils capable of measuring up to i,oco,ooo of the

same units, and of a battery consisting of six medium-
sized Bunsens cells. With this apparatus I have

measured the resistance of muscle, tendon, yellow elastic

Ugament, brain, and spinal cord, the portion measured
in each case being a parallelogram an inch in length by

'^,\( of an inch in breadth, formed by making a slice

with a Valentin's knife, of which the blades were }y, of

an inch apart, and then cutting a strip from the slice by
moving the knife, with its blades still separated to the

same degree, at right angles to its surface.' In order to

eliminate the resistance due to secondary polarity, I

measured each of these bodies at '25, '50, and 75 of the

inch, as well as at the full inch, the fact being, as

was pointed out by Sir Charles Wlrcatstone in his first

great paper on the means of measuring electrical resist-

ance, that while the resistance of a conductor increases

with its length, the resistance due to secondary polarity

remains the same everywhere. Thus, at '25 it is im-

possible to say how much of the' resistance met with

belongs to the body itself, and how much to secondary
polarity ; but not so after "25, at '50, or 75, or I'o ; for

the resistance belonging to secondary polarity being the

same at '50, 75, and r, as at "25, it follows that by de-

ducting the resistance at '25 from the resistance at '50,

75, and I'O the difference at each of these points will re-

present the resistance of the body itself between "25 and
that particular point.

Of these measurements those which I made last of all

will serve as well as any others for the text of what I have
now to say, and these are as follows :

—

Inch. B. A. unil^

Muscle (ox) at -25 = 17,000
•50 = 27,000

75 = 36,000

ro = 46,000

Tendon (ox)

Yellow elastic ligament (ox)

Brain (ox)

Spinal rord (ox)

Ir
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visionary foundation than that which rests on peripolar

molecules seeing that it rests upon structural facts which
cannot be called in c|uestion a theory also which, as

will be seen in due time, has this in its fa\ our.—that it

will simplify not a little several important problems in

])hysioloyy.

C. li. Radclifke

ICE-MAKING IN THE TROPICS

'T^HK most marked example of the influence of radia-
-•- tion of heat on temperature is its influence on the

production of artificial ice by the natives of India.

The fields in which the ice is made are low, flat, and
open ; and the ice is produced in large quantities when
the temperature of the air is 16 or 20° F. above the freezing

point ; and the plan followed is an interesting example of

accurate observation applied to practical purposes by a
people now ignorant of science. The same process lias

been employed from time immemorial in India with,

scientific accuracy ; and while the theory was explained by
Dr. WelU," the practical application was not so well

understood ; and this first led me to investigate the sub-

ject in India.

f

The following method is employed by the natives of

Bengal for making ice at the town of Hooghly near
Calcutta, in fields freely exposed to the sky, and formed
of a black loam soil upon a substratum of sand.

The natives commence their preparations by marking
out a rectangular piece of ground 120 feet long by 20
broad, in an easterly and westerly direction, from which
the soil is removed to the depth of two feet. This exca-

vation is smoothed, and is allowed to remain exposed to

the sun to dry, when rice straw in small sheaves is laid

in an oblique direction in the hollow, with loose straw upon
the top, to the depth of a foot and a half, leaving its surfjce

half a foot below that of the ground. Numerous beds of

this kind are formed, with narrow pathways between them,
in which lar.;e earthen water-jars are sunk in the ground
for the convenience of having water near, to fill the shallow
unglazed earthen vessels in which it is to be frozen. Thebe
dishes are 9 inches in diameter at the top, diminishing
to

4f'jj
inches at the bottom, \ l\^ deep, and /j, of an inch

in thickness ; and are so porous as to become moist
throughout when water is put into them.

During the day the loose straw in the beds above the
sheaves is occasionally turned up, so that the whole may
be kept dry, and the water-jars between the beds are

filled with soft pure water from the neighbouring pools.

Towards evening the shallow earthen dishes are ar-

ranged in rows upon the straw, and by means of small
earthen pots, tied to the extremities of long bamboo rods,

each is filled about a third with water. The quantity,

however, varies according to the expectation of ice—which
is known by the clearness of the sky, and the steadiness
with which the wind blows from the N. N.W. When favour-

able, about eight ounces of water is put into each dish, and
when less is expected, from two to four ounces is the

usual cjuantity ; but, in all cases, more water is put into

the dishes nearest the western end of the beds, as the sun
first falls on that part, and the ice is thus more easily re-

moved, from its solution being quicker.

There are about 4,590 plates in each of the beds last

made, and if we allow five ounces for each dish, which
presents a surface of about 4 inches square, there will

be an aggregate of 239 gallons, and a surface of 1,530
square feet of water in each bed.

In the cold season, when the temperature of the air at

the ice-fields is under 50' F., and there are gentle airs

from the northern and western direction, ice forms in the
course of the night in each of the shallow dishes. Persons

* Essay f
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are stationed to observe when a small film appears upon
the water in the dishes, when the contents of several are

mixed together, and thrown over the other dishes. This
operation increases the congealing process ; as a state of

calmness has been discovered by the natives to diminish
the quantity of ice produced. When the sky is quite clear,

with gentle steady airs from the N.N.W., which proceed
from the hills of considerable elevation near Bheerboom,
about 100 miles from Hooghly, the freezing commences
before or about m'dnight, and continues to advance until

morning, when the thickest ice is formed. I have seen it

seven-tenths of an inch in thickness, and in a few very
favourable nights the whole of the water is frozen, when
it is called by the natives solid ice. When it commences to

congeal between two and three o'clock in the morning,
thinner ice is expected, called paper-ice ; and when about
four or five o'clock in the morning the thinnest is obtained,
called flower-ice.

Upwards of two hundred and fifty persons, of all ages,

are actively employed in securing the ice for some hours
every morning that ice is procured, and this forms one of

the most animated scenes to be witnessed in Bengal. In a
favourable night upwards of 10 cwt. of ice will be obtained
from one bed, and from twenty beds upwards of 10 tons.

When the wind attains a southerly or easterly direction,

no ice is formed, from its not being sufficiently dry ; not
even though the temperature of the air be lower than
when it is made with the wind more from a northern or

western point. The N.N.W. is the most favourable di-

rection of wind for making ice, and this diminishes in

power as it approaches the due north, or west. In the

latter case more latitude is allowed than from the N.N.W.
to the north. .So great is the influence of the direction of

wind on the ice, that when it changes in the course of a
night from the N.N.W. to a less favourable direction, the

change not only prevents the formation of more ice, but
dissolves what may have been formed. On such oc-

casions a mist is seen hovering over the ice-beds, from
the moisture over them, and the quantity condensed by
the cold wind. A mist in like manner forms over deep
tanks during favourable nights for making ice.

Another important circumstance in the production of

ice is the amount of wind. When it approaches a breeze

no ice is formed. This is explained by such rapid cur-

rents of air removing the cold air, before any accumulation
of ice has taken place in the ice beds. It is for these

reasons that the thickest ice is expected when during the

day a breeze has blown from the N.W., which thoroughly
dries the ground.
The ice-dishes present a large moist external surface to

the dry northerly evening air, which cools the water in

them, so that, when at 61', it will in a few minutes fall to

56°, or even lower. But the moisture which exudes
through the dish is quickly frozen, when the evaporation
from the external surface no longer continues radiative ; a
more powerful agent then produces the ice in the dishes.

The quantity of dry strav/ in the ice-beds forms a large

mass of a bad conductor of heat, which penetrates but a
short way into it during the day ; and as soon as the sun
descends below the horizon, this large and powerfully-
radiating surface is brought into action, and atTects the
water in the thin porous vessels, tnemselves powerful
radiators. The cold thus produced is further increased by
the damp night air descending to the earth's surface, and by
the removal of the heating cause, which deposits a portion

of its moisture upon the now powerfully radiating, and
therefore cold surface of the straw, the water, and the
large moist surface of the dishes. When better radiators of

heat were substituted, as glazed, white, or metallic dishes,

the cold was greater, and the ice was thicker, and the

dishes were heavier in the morning than the common
dishes. Any accumulation of heat on their surface

from the deposit of moisture is prevented by the
cold dr>- north-west airs which slowly pass over the
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dishes. The wind quickly dries the ground, and declines

towards night to moderate airs. The influence of these

causes is so powerful that I h;ive seen the mercury in

the thermomeier placed upon the straw between the

dishes descend to 27'', when three feet aljove the ice-pits

it was 48".

So powerful is the coohng effect of radiation on clear

nights in tropical climates, that in very favourable morn-
ings, during the cold season, drops of dew may sometimes
be found congealed in Bengal upon the thatched roofs of

houses, and upon the exposed leaves of plants. In the

evening the cooling process advances more rapidly than

could be supposed by one who has not experienced it

himself, and proves the justness of his feelings, by the aid

of the thermometer. In the open plain on which the ice is

made, 1 have seen the temperature of the air, four feet

above the ground, fall from 70'5 to 57 , in the time the sun

took to descend the two last degrees before his setting.

The tropical rains are succeeded by the cold season, when
the night is cold, the sky quite clear, and the air becomes a

bad conductor of electricity, from the dry northern winds
which then prevail. This is proved by the rapidity with

which evaporation proceeds, by the dispersion of clouds,

and by the more evident proofs which the hygrometer
exhibits. During the cold season vegetation proceeds,

and electricity continues to be evolved by living bodies,

and during their decomposition.

These remarks will enable us to explain the process by
which the ice is prepared in Bengal.

I St. The large quantity of dry straw and moist dishes

rapidly become cold, by their powerfully radiating surfaces,

at the same time that the large body of dry straw strongly

attracts positive electricity, and the descending currents of

air deposit moisture in the dishes of water. Hence,
during a cold and clear night, with airs from the N.N.W.,
the cooling process will advance more rapidly in propor-

tion to the non-electric or attractive nature of the body,

which, with the radiating power of the surface, regulates

the cold and the quantity of dew deposited upon the body.

2nd. The high and dry situation and free exposure of

the ice-fields to the sky, and the aljsence of all causes

which could interrupt the inlhience of the large body of

non-electrics, and the extensive surface of jiowerful

radiating substances, sufficiently accounts for the degree of

cold produced in the ice plates ; and
3rd. The cool, dry north-west airs slowly pass over

the ice-beds, absorbing tlie accumidation of moisture

and of heat, which is given off by the liquefying of a large

quantity of water that would otherwise accumulate over

the beds ; and, thus retaining the air clear and dry, allows

the full operation of the other causes, particularly radia-

tion. T. A. Wise

NOTES
' The Academy of Sciences in Paris publishes the following

telegrams received from M. Janssen. One dated Ootacamund,

l8th December, i'' 6"' p.m., says ; "Great hydrogenous atmo-

sphere very rare heyond chromosphere." The other, received

on the 19th December by the Mhiistcr of Public Instruction, but

uol d.iled, simply says : '\]*xlipse obsei'ved ; import.anl results."

—

The Royal Academy of Sciences at .\msterdam has received the

following telegram from one of its members. Dr. Oudemans, of

li.atavia :
—" Preliminary results : Corona distinctly seen, pure

white rays, dark rifts as far as the moon's limb ; no outline of

cliromosphere ; radial polarisation of Corona ; no magnetic dis-

turbances ; moving shadows positively observed."

At the meeting of the French Academy, held on Saturday

last, to fill up the four vacant chairs, M. Thiers, M. de Remusat,

Minister for Foreign Affairs, and M. Dufaure, Minister of Jus-

tice were present and voted. The first election was for a suc-

cessor to Montalembert, and the Due d'Aumale received 28

votes, one blank vote being recorded. For M. \'illemaine's

chair there were three candidates, M. Littre, who obtained 1

7

votes ; M. Taillandier, 9 ; and M. de Viel Castel, 3. There

were six candidates for M. Prevost-Paradol's chair. M. Camille

Rousset had 17 votes ;'M. de Viel Castel, 7 ; M. de Mazade, 3

;

M. <le Lomenie, i ; M. Taillandier, i ; and M. Mary-Lafon, o.

The choice of a successor to Prosper Merimee was only made

after two ballotings. At the first essay M. Edraond About ob- -i

tained 13 votes; M. de Lomenie, 13; M. de Viel Ca-.tel, 2; M.

de Mazade, i ; and M. Mary-Lafon, o. At the second ballot M.

de Lomenie received 15 votes, and M. Edmond Al)Out 14. Pre-

vious to tlie election a protest in the form of a lengthy pamphlet

was distributed among the Academicians by the Bishop of

Orleans, who, while professing the utmost respect for the per-

sonal character of M. Littre, declared that now, as in 1863, he

opposeii the admission into the Academy of one who in his

writings was the defender of Materialism, .\theism, and Social-

ism. We learn that in conseqvience of M. Littre's election,

Monseigneur Dapanloup has resigned his seat in the Academy.

SvWe greatly regret to_hear of the death, announced by telegram,

from choleraic diarrhoea, of the Venerable John] Henry Pratt,

M.A., Archdeacon of Calcutta. He was educated at Caius

College, Cambridge, where he took his B.A. degree in 1833,

when he was third wrangler, the Masters of Christ's and Sidney

Sussex Colleges being also wranglers, with Dr. Boustead, after-

wards Bishop of Lichfield. In 1838 he was appointed to a

chaplaincy in connection with the East Indian Company, and

in 1850 was nominated to the Archdeaconry of Calcutta, which

he held up to the time of his death. He was well-known for

his rescarehes of the inteiior structure of the earth, and had been

a frequent contributor to our columns.

Dr. Gustav Radde, Directorof the Natural History Museum

at Tiflis, has just returned to that town from an interesting journey

to the head waters of the Euphrates. Mr. H. E. Dresser has

recei\ed a letter from him, dated Tiflis, Dec. 14, from which we

translate tlie following extract, viz. :
—" Early in August I as-

cended, in company with Dr. .Siewers, a young geologist, the

Gre.at Ararat, and we reached an altitude of 14,233 feet above the

sea level. Our journey extended over three months, and \ve

have brought back a splendid botanical collection, many good

insects, and geological specimens. Vou will read full particulars

erelonginPetermann's'Mittheilungen.' As regards ornithology,

I have not, I am sorry to say, time now to write further respect-

ing the good materials we gathered together, and am just leaving

home for another month.

"

The Professors to the Newcaslle-on-Tyne College of Physical

Science have determined to institute evening classes, to com-

mence immediately after the winter vacation, for the purpose of

giving instruction in their respective subjects to persons who are

I unable to attend their day classes. The Piofessors wish it to

be understood that the instruction given in these classes will be

such as to require a certain amount of real study on the part of

those who attend them.

The Curator of the Clifton College Museum, Mr. Barrington

Ward, has issued a circular asking for donations, to which we
are glad to call attention. The following extract will show tlie

very wise limitation placed on the .acceptance of specimens: —
" It has been decided, with the approval of the Head Master,

that the museum shall be essentially a British one, and shall

illustrate the natural history and antiquities of our land by good

specimens, systematically arranged, under the departments of

zoology, botany, geology, mineralogy, and archaeology. In

addition to this there will be a collection of rare and curious

objects, derived from all sources, which may be considered use-

ful for the purposes of scientific teaching, and a large typical
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series to be used at the lectures and demonstrations given in the

College on Comparative Anatomy and other branches of Natural

History. The committee of niauagemeiit will only accept of

such specimens as can be classed under someone of these heads."

In the Botanic Garden attached to the College nearly a thousand

species of hardy herbaceous plants are now grown.

We have received the Preliminary Report by Mr. Sidney I.

Smith, on the dredging in Lake Superior ; and a reprint from the

Aiiii-ricaii youmet! of Science and Art for December, of Mr. S.

I. Smith and Mr. A. S. Verrill's notice of the Invertebrata

dredged in the same expedition. The main facts of these reports

are already before our readers.

A Society of Arts, Sciences, and Letters, has just been

started at Winona, Minnesota, in connection with the first State

Normal School in that place, having for its [object the collection

of facts and materials looking toward the determination of the

natural history, arch.-vology, and general literature of the United

States.

Dr. Hoy, in a paper read before the Wisconsin Academy of

Sciences, Arts, and Letters, remarks, in reference to the

mammals of Wisconsin, that the elk existed in that State as late

as 18O3, but is now probably extinct. Tlie moose is still found in

considerable numbers. The last buffalo was killed in 1832.

Antelopes were also found in Wisconsin in the time of Father

Hennepin, although now, of course, driven far to the west.

Most of the wild animals are diminishing very rapidly in number,

the panther and deer being almost exterminated. The otter and

beaver, however, are very persistent. The last wild turkey was

killed in 1846 near Racine.

A SCIENTIEIC commission in tlie interest of the Government

of Peru has lately been investigating the guano deposits of the

Lobos Islands ; and it is reported that the result of their inquiries

lias been very satisfactory, and that immense quantities of very

rich guano, equal, if not superior, to that of the Chincha Islands,

have been observed. The analyses of samples are said to ha\'e

yielded over 13 per cent, of ammonia. Should this be the fact,

Payta, as being the nearest port, will probably become a place

of considerable importance.

The Report presented to, and read before, the Board of Visitors

appointed by Government for the Royal Observatory, Edinburgh,

after summarising the work done at the Observatory during ihe

year, calls attention to the very inefficient manner in which the

establishment is provided with funds for its necessary work, and

to the scanty salary of its director and assistants. The Board of

Visitors estimates tlie increased annual expenditure necessary to

ensure the efficient working of the establishment at 1,050/., in-

cluding 300/. increase in the salary of the Astronomer Royal.

The report is accompanied by a coloured plan of the Observa-

tory, showing the position of the various instruments, and diagrams

of the quarterly means of the earth thermometers from 1837

to 1S69 ; annual mean temperatures, for four several suli-annual

epochs, of the rock at the Observatory in the same years

;

annual means of Schwabe's sun-spots, the earth thermometers,

and others at Edinburgh ; and eleven-year means for every suc-

cessive year, from 1842 to 1S64, of Schwabe's sun-spots and

Edinburgh earth temperatures.

The seventh Report of the Board of Visitors of the Observa-

tory at Victoria, with the Annual Report of the Government

Astronomer, is printed. The report of the buildings and instru-

ments is in every respect satisfactory.

Mr. W. H. Archer has brought down his records of patents

and patentees for the colony of Victoria to the end of 1869 ; and

the Reports of the Mining Surveyors and Registrars for the same

colony are printed for the quarter ending June 30, 1 87 1,

Thi; Report of the New Zealand Institute for its fourth session,

1 87 1 , contains the Annual Address, delivered by Sir G. F. Bowen,
and a list of donations and deposits in the Museum, and the

Laboratory Report for 1S70-71. Captain Hutton has prepared

a complete catalogue, with a diagnosis, of each species of bird in

New Zealand; and arrangements have been made for the pub-

lication of similar catalogues of the insects, fishes, and other

branches of zoology in the island.

We have received the last two Annual Reports of the Plymouth
Institution and Devon and Cornwall Natural History Society,

forming together vol. iv. of its Transactions. Though many
of the papers and lectures reported refer to subjects which do
not come within our scope, the volumes bear evidence of the zeal

and success with which the natural and physical sciences are pur-

sued in the Western counties. Among the papers specially

deserving of mention, we may notice, "Degeneration of our

Deep-sea Fisheries," by Mr. J. N. Hearder ;
" The Fulgarator,"

a new electrical apparatus for producing electric sparks of very

great length, by the same; "Rain," by W. Pengelly, F. R.S.;

"Mistletoe on the Oak," by T. R. Archer Briggs ; "The
principles on which ships' sail-carrying power and steadiness

in a sea-way depend," by W. Froude, F.R.S.

A Prospectus is issued of a third enlarged and improved

edition of Von Cotta's "Geology of the Present." Special re-

ference will be made in tliis edition to the bearing on geological

questions of the recent discoveries of Darwin, Mayer, and
Helmholtz.

The first number lies on our table of " The Mining Magazine

and Review ; a Monthly Record of Mining, Smelting, Quarry-

ing, and Engineering," edited by Mr. Nelson Boyd. The prin-

cipal articles in tliis number are—"The Coal Commission," by
the editor; " Boiler Explosions," by E. B. Marten; "The Im-
portance of Nitro-glycerine Explosives for Underground Quarry-

ing Purposes," by S. J. Mackie;.and "The Progress of Mine-

ralogy," by F. W. Rudler. It contains also reviews, records of

scientific progress, and miscellanea.

A LiTTi.E pamphlet by Mr. J. G. Fitch, entitled "Methods of

Teaching Arithmetic," a lecture addressed to the London Asso-

ciation of Schoolmistresses, and published at the request of the

Association, deserves a far wider circulation than among school-

mistresses only. We venture to say that if the admirable plan

suggested in the lecture were generally adopted by teachers, of

explaining in a rational manner the principles of the simple rules

of arithmetic, which are generally learned by rote without the

least exercise of intelligence on the part of either teacher or pupil,

the teaching of arithmetic would soon cease to be the drudgery
which it now is in both boys' and girls' schools, and the results,

as exemplified by the reports of the Cambridge examiners and
elsewhere, would be very different.

The " Proceedings of the South Wales Institute of Engineers,"
Vol. vii.. No. 4, contains an important paper by Mr. Thomas
Joseph, "Oh Colliery Explosions in the South Wales Coal
Field," which is also reprinted in a separate form. We find in

it also many other papers and discussions of value to tlie en-

gineering and coal interests.

Mr. E. Parfitt reprints from the "Transactions of the

Devonshire Association for the Advancement of Science, Litera-

ture, and Art" two interesting papers—"The Fauna of Devon,
Part vii, : Cirripedia," and "On the Boring of Molluscs, Anne-
lids, and Sponges into Rock, \\'ood, and Shells."

We have received from Messrs. Nelson and Sons some speci-

mens of Pictorial Natural History, consisting of packets of cards

with coloured pictures of birds and some short account of each

appended ; they are as a series unusually good and~~elegant,
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though of unequal 'merit. Any of them would make a charming

present for an intelligent child.

On November 10 there was an earthqunke in Salvador in

Central America, and on the 1 2th a stronger one. At Simla there

was an earthquake on \ovember 25. Two sharp shocks were

felt at Macedonia on November 26 at u r.M.

What is called the Iquique earthquake took place on Oct. S,

at I A.M. Although alarming and lasting two minutes, with a

terrible shaking of the earth, first vertical and afterwards oscilla-

tory, it did no damage at Iquique. It was however, simulta-

neously felt elsewhere, and has destroyed or damaged the towns

of Tarapaca, Usmagama, Guasquina, Pica, MatiUa, and the

village of Pachica. Some persons were injured, but only two

lost their lives.

At a recent meeting of the Scientific Committee of the Horti-

cultural Society, a letter was read from Mr. Anderson-Henry

(printed in the Gardeners Chronicle for Dec. 9), in which he gave

some curious results of his observations on climbing jilants.

Mr. Henry stated that certain climbers evince a partiality for

some other species, stretching out their tendrils or branches so

as to come in contact with them, while to other species they have

as strong .an aversion, avoiding them and never touching them,

though they may run up the same wall side by side. The subject

is a curious one, and deserves further investigation.

"The Fortunate Isles," translated from the French of Ogier,

is an account of the Canaries. A chapter on the celebrated

dragon tree contains the two jussages here transcribed. Written

apparently in sober earnest, they are, perhaps, not the least re-

markable contribution to the scientific literature of the year now

ended. " It is an undoubted fact that before the great Mediter-

ranean deluge, and to a certain point even after it, strange crea-

tures brought forth in transitional period-:, inhabited the marshy

grounds or those shallow seas which still remained warm. This

epoch, called by modern geologists the Reptile Period, produced

creatures belonging at once to the animal, vegetable, and mineral

kingdoms, or to two only ; monstrous products of creative

forces ; birds, quadrupeds, fish, plants, rep.ile.s, all at once,

either united or distinct ; the greater number of these have

been restored for us by geologists The dragon

has existed. The first men saw the last survivors of these

prodigious creatures, and the memory of them has been pre-

served. The struggles of mankind with the mighty creatures

which overran the earth must have been terrible. The excessive

alarm of men possessing no weapons in the first age?, gave rise

to the tr.aditions of formiiable beings attacking mankind and

destroved by the demi-gods, strong and brave men."

From the Elizabctli Doily youriml of New Jersey of Nov.

28 we have a marvellous story of a carrier pigeon, which we

commend to the notice of Mr. Tege!ir:eier. It performed the

journey from .Sopus Farm, Warren Co., N.J. , to Sai dusky

Ohio, a distance of 400 miles, in exactly an hour, and its condi

tion on its arrival at the latter place is thus described ;
—

''I found

the greatest excitem.ent had followed the arrival of the pigeon.

Mr. Smythe told me that at precisely two o'clock the bird came

like an arrow into his house. His movement was more bke a

blue streak than a well-defined bird. He seemed but little ex

hausted, although nearly all the feathers were off his body, except

the small patch held on Iris back by the gutta-percha which

fastened the note. A few miles more would have worn every

feather from his wings, and then he would have to depend upon

the momentum already acquired to carry him on his journey^

and to steer by a tailless rump, and perhaps be killed in attemiit-

ing to alight." No wonder the owner offers to match this

pigeon "when he has grown a new suit of feathers" for 1,000

dollars against any carrier pigeon that has not done this distance

in an equal time.

PERIODICITY OF SUN-SPOTS*
TX the short account of some recent investigations by Prof.
-' Wolf and M. l^'ritz on .Sun-spot phenomena, which has
been published lately in the " Proceedings of the Royal Society"
(No. 127, 1871), it was pointed out that some of Wolf's conclu-

sions were not quite borne out by the results which we have
given in our last paper on Solar Physics in the Philosophical

Transactions for 1S70, pp. 389-496. A closer inquiry into the

cause of this discrepancy has led us to what appears a definite

law, connecting numerically the two branches of the periodic

sun spot cur\'e, viz., the time during which there is a regular

diminution of spot-production, and the time during which there is

a constant increase.

It will be well, for the sake of clearness, to allude here again,

as briefly .as possible, to Prof. Wolfs results before stating those

at which we have arrived.

Prof. Wolf ha; previously devoted the greater part of his

laborious researches to a precise determination of the mean
length of the whole sun-spot period, but latterly he has justly

recognised the importance of obtaining some knowledge of the

average character of the periodic increase and decrease. Hence
he has, as far as he has been able to do so by existing series of

observations, and his peculiar and ingenious method of rendering

observations made at different times and by different observers

comparable with each other, endeavoured to investigate more
closely the nature of the periodic sun-spot curve, by tabulating

and graphically representing the monthly means taken during

two and a half years before and after the minimum, and applying

this method to five distinct minimum epochs, which he has fixed

by the following years :

—

1823 2

1833-8

1844 o
18562
1867-2

In a table he gives Iheir mean numbers, expressing the

solar activity, arranged in various columns ; and arrives at the

following results :
—

(i) It is shown now with greater precision than was previously

possible, that the curve of sun-spots ascends with greater

rapidity than it descends. The fact is shown in the subjoined

diagram, which it may be of interest to compare with the curves

given previously by ourselves in the above-mentioned place.

The zero-pomt in this diagram corresponds to the minimum of

each period ; the abscissn? give the time before and after it, viz.,

two and a half years, or thirty months ; the ordinates express

the amount of spot-production in numbers of an arbitrary scale.

The two finely dotted curves are intended to show the actual

character of a portion of two periods only, viz.. those which
had their minima in i823"2 and 18672; the strongly dotted

curve, however, gives the mean of all periods (five) over which
the investigation extends.

(2) DenoLing by x the number of years during which the curve
ascends, and presuming that the behaviour is approximately the

same througnout the whole period of ii'i years as during the five

years investigated, we have the proportion

.1: II'I - .V : : I : 2,

whence .v = 37,
or the average duration of an ascent is 37 years, that of a descent

7 '4 years.

(31 The character of a single period may essentially differ

from the mean, but on the whole it appears that a
j j

,1

descent correspunds to a , , , ascent. Thus the mini-

mum of 1844 'o behaved very normally ; but that of i856'2, and
still more that of 1823*2, shown in the following diagram, presents

a retarded ascent and descent ; on the other hand, the minimum
of i833'S, and still more in that of lS67'2, also -hown in the

diagram, both ascent and descent are accelerated.

Finally Prof. Wolf arranged in the manner shown in the

following table the successive minima and maxima, in order to

arrive at some generalisation which might emble him to foretell

the general character and length of a future period. Taking ihe

absolute differences in time of every two successive maxima, and

* Abstract of paper read before tbe Royaf Society December 21, 1S71.
" On some recent Researches in Solar Physics, and a Law regulating the

time of duration of the Sun-spot Period." By Warren De La Rue, F.R.S.,
Balfour Stewart, F.R.S., and Benjamin Loewy, F.R.A.S,
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the mean differences of every two alternating minima, he shows

that the greatest acceleration of both maximum and minimum
happens together. This result strengthens our own conclusions,

to be immediately stated, by new evidence, as it is derived from

observations antecedent to the time over which our researches

extend.
Differences of Uiffe

of
Ma

1823-2

i

1844-01

1856-2

U-6S
i8i6-8

1829-5

18372

1S46-6'

1860-2

12-7

77

11-4

u-6

From this Prof. Wolf predicts for the present period a very

accelerated maximum— a prediction which seems likely to be
fulfilled.

Comparing now M. Wolfs results with our own, it must
not be overlooked, in judging of the agreement or discrepancy of

these two independently obtained sets, that our facts have been
derived from the actual measurement and subsequent calculation

of the spotted area from day to day since 1833, recorded by
Schwabe, Carrington, and the Kew solar photograms, which
measurements are expressed as millionths of the sun's visible

hemisphere, while the conclusions of M. Wolf are founded on
certain "relative numbers," which give the amount of observed

spots on an arbitrary scale, chiefly designed to make observations

made at different times and by various observers comparable with

each other. This will obviously, in addition to the sources of

error to which our own method is liable, introduce an amount of

uncertainty arising from errors of estimation, and the possibility

of using for a whole series an erroneous factor of reduction.

Nevertheless we shall find a very close agreement in various im-

portant results, and this seems a sufficient proof of the great \alue

and reliability of M. Wolf 's
" relative numbers," especially for

times previous to the commencement of regular sun observations.

The fullov/ing is a comparison of the data of periodic epochs,

as fixed by ourselves and M. Wolf :

—

Minima epoctis. I. H. HI- I'^'-

De La Rue, Stewart,
\ 5833-02 1843-75 1856-31 1867-12

and Loewy )

Rudolf Wolf 18338 1844-0 1856-2 1867-2

Maxima epochs. I. 11. lit.

""'andL^o^ewy^''"."'' |
'^36-98 1847-87 1859-69

Rudolf Wolf 1837-2 1846-6 i86o-2

It will be seen from this comparison that only one appreciable

difference occurs, viz., in the maximum of 1S47, which M. Wolf
fixes nearly one and a quarter years before our date.

The mean length of a period is found by us to be 1 1 07 years,

which agrees very well with M. Wolf's value, viz., ii-i years.

We found the following times for the duration of increase of

spots during the three periwls, and for the corresponding decrease,

or for ascent and descent of the graphic curve, beginning with

the minimum of 1833 -,

—

Time of as-ent. Time of descent.

I. 3-06 years. 677 years.

II. 4-12 ,, 844 ,,

III. 3-37 „ 7-43 ..

Mean 3-52 7-55

Prof Wolf gives 3-7 years and 7-4 years for the ascent and
descent respectively ;

and considering that he derived these

numbers only from an investigation of a portion of each period,

the agreement is indeed surprising, and would by itself suggest

that the times of ascent and descent are connected by a definite

law.

M. Wolf has expressed in general terms the following law
with reference to this relation of increase and decrease of

spots :

—

" The character of a single period may essentially differ from
the mean behaviour, but on the whole it appears that a

\ retarded ) , . j » ( retarded ) . ,,

i 1 . J J descent corresponds to a , , ,\ ascent.
( accelerated

\

'
( accelerated

)

We, on the other hand, have, by an inspection of our curves

{z'idc Phil. Trans. 1870, p. 393), been induced to make the fol-

lowing remark on the same question :

—

" We see that the second curve, which was no longer in period

as a whole than either of the other two, manifests this excess in

each of its branches, that is to say, its left or ascending branch is

larger as a whole than the same branch of the two other curves,

and the same takes place for the second or descending branch.

On the otlier hand, the maximum of this curve is not so high as

that of either of the other two—in fact, tlie curve has the appear-

ance as if it were pressed down from above and pressed out

laterally so as to lose in elevation what it gains in time."

Although both statements appear to lead up to the same conclu-

sion—viz., that ascent and descent are connected by law—still

they differ essentially in this respect, that if A, B, C represent

the three following consecutive events, descent, ascent, descent,
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Prof. Wolf's law refers to the connection between A and B,

while our remark relers to B and C. We consider two successive

minima as the beginning and end of a single period, while M.
Wolf, at le.ist in this particular research, places the minimum
within the period, and compares the descent from the preceding
maximum with the ascent to the next one.

We have considered the connection thus indicated of sufh-

cient importance to apply to it the following test. If, using the

previous notation, a definite relation exists between A and B, the

-ratio of the times which the events occupy in every epoch ouL^ht

to be approximately constant ; similarly with respect to B and C
;

and this ratio should not be influenced by tne absolute duratimi

of the two successive events. It is clear that the greater unifor-

mity of these ratios will be a test of their interdependence.

The following is the result of the comparison :

—

a. Prof. Wolf's law : comparison of A and B.

PmnrU Duration of p„,;„rl^ Duration of
l-eriods.

descent (A).
Fcnod^.

ascent (B).

I. :82g-5 to i833'8 4-3 years i833'8 to iS37'2 3^4 years.

II. i83y2 to 1844 o 6'8 ,, 1 844 'o to 1846 '6 2'b ,,

III. 1846-6 to 1850-2 96 ,, 1856-2 to 1 860 2 4-0 ,,

Ratio ^. Difference from mean.

I. 1-265
/

( -O-72S
II. 2-615 (• Mean 2-093 +0-522

III. 2-400
) ( +0-307

These differences from the mean are so considerable that in

the present state of the inquiry a connection between any descent

and the immediately s/iiYii'i/iiij^ascenl appears highly improbable.

A very new atid apparently important relation seems, however,

to result from a similar comparison of any ascent and the imme-
diately succeeding descent, or between B and C.

ti. Comparison of B and C.

,, . . Duration of n • i Durat'oii of
f'^""'^*-

..scent (B).
^"'°'^>-

descent (C).

I. i833-92tol836'98 3 06 years 1836-98 to 184375 6-77years

II. i843-75to 1847-87 4-12 „ IS47-S7 to 1S56-31 8-44 ,,

III. 1856-31101859-69 3-38 ,, 1859-69 to 1867-12 7-43 ,,

Ratio -?. Difl'ereiiLe from mean .

b
I. 2-212 1 ( +0-061

II. 2-044 -Mean 2'i5i ! —0-107

III. 2-198
) ( +0-047

I'ROR AGASSIZ'S EXPLORING EXPEDITION*
VATE have already announced the departure of the United
• ' States Coast Survey exploring steamer, Ilasslcr, upon
that scientific mission which, under the direction of Prof Agassiz,

will doubtless be productive of very important results. Just

before starting on the e<peIition, Prof. Agassi/, addressed a com-

munication to the Superintendent of the Coast Survey, in whicli

he ventured to assume the character of a prophet by stating in

advance what it was probable would crown their efforts in the

way of discovery.

The Professor makes this communication in the hope of show-

ing within what limits natural history has advanced toward that

point of maturity when science may anticipate the discovery of

facts. Basing his expectations upon the ascertained principles of

science, and taking into consideration the relationships between
different forms of animal life, and the succession of geological

epochs, and in view of the very interesting results of later deep-

sea dredging expeditions in the North Atlantic, he anticipates

the discovery, '-from the greater depth of the ocean, of repre-

sentatives resembling those types of animals which were promi-

nent in earlier geological periods, or bear a closer resemblance to

younger stages of the higher members of the same types, or to

the lower forms which take their place nowadays."

Making no suggestion in regard to mammals, he remarks that

if reptiles exist in the deep waters, they must be only such as are

related to the extinct types of the Jurassic periods, such as the

ichthyosauri, plesiosauri, and pterodactyles ; but even of these

he thinks there is very little probability that any representatives

are still alive.

Among the fishes he expects to discover some marine repre-

sentatives of the order of ganoids of the principal types known
from the secondary zoological period. Among the sharks he

thinks he shall find new forms allied to Cistracioii, or Hyhodou,

* Reprinted from advance sheets of Harpci^s Weekly^ by permission of the

Editor.

or Odonlaspis, as also new genera of chim.vroids ; and among
ordinary fishes the allies of Boyx, Elops, &c. It is among the
molluscs and radiates that objects of the greatest interest will

probably be met with : and chief among these will be nautiloid

cephalopod-s—perhaps even ammonites—and forms only known
hitherto in the fossil state. Among Accphala he anticipates the
discovery of a variety of forms resembling those from the Jurassic
and Cretaceous deposits ; while Riidistes will take the place of
oysters, and brachiopods be found very abundant.
Among Crustacea it is not at all impossible that forms may be

fotmd resembling trilobites ; while among echinoderms lie con-
fidently expects to meet with spatangoids approaching Holaster,

and others akin to Dysasicr, &c.

A careful comparison of the meinbers of the deep-sea fauna' of
the northern and southern hemispheres will probably prove of
the greatest interest, and, judging from the peculiarities of the
land and shore fauna of Australia, it is likely that the adjacent
deep-sea animals will be equally divergent, and will represent

remarkable forms, and especially of an extremely antique type.

The Professor also hopes that much light will be thrown upon
the subject of the geology of the southern hemisphere, and upon
the general features of the drift, since all the phenomena related

to the glacial period must be found in the southern hemisphere
with the same essential characteristics as in the northern, yet with
this difference, that ever)'thing must be reversed ; that is, tiie

trend of the glacial abrasion must be from the south northward
;

the lee side of the abraded rocks must be on the north side of

hills and mountain ranges, and the boulders must have been
derived from rocky exposures lying to the south of their present

position. This point, however, must be established by obser-

vation. The Professor thinks this will be found to be the case,

with the exception, perhaps, of the present glaciers of Tierradel
Fuego and Patagonia.

In reply to the possible inquiry as to what the question of
drift has to do with deep-sea dredging, he remarks that the con-

nection is closer than may at first appear. If drift is not of

glacial origin, but the product of marine currents, its formation
at once becomes a matter for the Coast Survey to investigate

;

but he expresses the belief that it will be found that, so far from
being accumulated by the sea, the drift of the lowlands of Pata-

gonia has been worn away to its present extent by the continued
encroachment of the ocean, in the same manner as the northern
shores of South America and of Brazil have been.

SCIENTIFIC SERIALS

A:iuahn dcr C/icmie uudPharmacic, clix. , August 1871. Fittig

and Remsen communicate a second paper " On the Constitution

of Piperine and its decomposition products, Piperic Acid and
Pipendme ;" in the former paper two oxidation products were
described, piperonal and piperonylic acid, which stand to each
other in the relation of aldehyde and acetic acid. In the present

communication several new reactions of these substances are

described. — The second note, "A Reaction of free Phenol-

hydroxyls," shows that the benzene derivatives, containing

hydroxyl associated with this nucleus, give colours with a

neutral solution of ferric chloride ; the intensity of the colour

produced seems to bear some proportion to the number of free

hydroxyl atoms, the more intense colours being produced by
bodies containing more than one hydroxyl.—A paper " On the

relations between the Glycerin and Allyl compounds," by
Huebner and Mueller foil iws. They show that the dichlor-

hydrin prepared by Berthclot's method is a mixture of two
isomeric bodies, one of which boils at 174" and can be obtained

in a pure state by the action of hydrochloric acid on epichlor-

hydrin, the other boils at 182° and is identical with dichlorallyl

alcohol. Both of these compounds yield allyl alcohol when
acted on by sodium in the presence of ether. Kraut and Popp
have found that if sodium amalgam containing 3 per cent,

sodium is placed in potassic hydrate solution, hard cubes are

formed, which, however, possess no definite composition ; by the

action of sodic hydrate solution long needles are obtained, having

the composition Na„ Hgi,.—A lengthy paper by flotfmeister fol-

lows "On Phenyl Ether and Diphenyloxide. " The former is

prepared by the action of nitrous acid on aniline sulphate, the

product from which is mixed with phenol when nitrogen is evohed
and phenyl ether formed. Ic can also be produced by the dry

distillation of cupric benzoate. Diphcnyl oxide is produced by

acting on phenol with phosphoric chloride, and again acting on
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the product with potassic hydrate. A number of substitution pro-

ducts ofthe two bodies have been prepared, and are here described.

—The next paper is "On the Conversion of Acetone into

Lactic Acid," by Linnenian and Zotta. This is accomplished

by heating dichloracetone with water to 200', when a considerable

proportion of lactic acid is obtained. Ladenburg has prepared

stannic triethyl phenyl by the action of sodium on bromobenzol,

and stannic triethyl iodide, mixed with ether. It is a colourless

liquid, boiling at 254", which is easily oxidised in the air ; it re-

duces an alcoholic solution of silver nitrate, diphenyl being pro-

duced in the reaction. Ilxdrochloric acid forms with it, benzole

and stannic triethyl chloride.—An interesting paper by Friedel

and Ladenburg, "On Siliccpropionic Acid," follows. By the

action of absolute alcohol on silicic chloride, the chloride of

triethylsilicic acid is obtained ; sodium added to this compound,
mbced with unc ethyl, yields, on heating, ethyl orthosilico-pro-

pionate, Si C.,I I, (OC.^H-,).,. Silico-propionic ether, on treatment

with aqueous potassic hydrate, yields silico-propionic acid. It

is a white powder resembling silica, from which it is easily distin-

guished by being combustible. It is soluble in hot potassic hy-

drate solution, but insoluble in boiling sodic hydrate. This acid is

the first representative of a new series of acids, containing the

group Si O.jH in the place of CO., 11.—Translations of two papers

by C. E. Slonroe follow, the originals of which have already

appeared in the American Journals.— The number concludes

with a short note "On the Preparation of Creatinine hydrochlo-

ride from urine," by R. Maly. It is purified by combining it with

mercuric chloride and decomposing the compound ^^ith sulphu-

retted hydrogen.

SOCIETIES AND ACADEMIES
London

Anthropological Institute, January i.— Sir John Lubbock,

Bart, F.R.S., President, in the chair.—Messrs. J. Thallon and

J. Jeremiah, jun., w-ere elected members.—Mr. C. Staniland

Wake read a paper entitled "The Adamites." The object of

this paper is to show, by reference to evidence extraneous to the

Hebrew Scriptures, what peoples are entitled to be classed as

Adamites. The name of the primitive race from which the

Chaldeans sprung—the .Akkad—proves that they must be thus

classed. Akkad would seem to mean " sons of Ad ;
" the first

syllable of the word being the same as the Gaelic Maitt or Ach,

The first Babylonian dynasty of Berosus was Median ; and Sir

Henry Rawlinson says that the name by which the Medes are

first noticed on the Assyrian monuments is Ma,l. This people,

the initial letter of whose name may be treated as a prelix, was
doubtless the priniitive stock from which tlie AI;k-A,l were

derived. The Medes had also the distinctive title Mar: and

many of the Aryan peoples appear to have retained a remem-
brance of the traditional Ad. The first part of the Parsee work
known as Tlic Desatii- is called "the Book of the Great Ahuf,"
?'.<., Father Ad. The Puranas of the Hindus refer to' the legend-

ary king, // or .///, who is supposed to be the same as the Greek
Ai-tiis. The primitive Celtic race of Western Europe was called

Gaidal, i.e., the progeny of Gaid or Aid, who may be identified

with Dis, the mythical ancestor, according to Crcsar, of the

Gauls. Dis (the Greek JIadcs) was also "' Lord of the Dead "

among the Chaldeans, and may well, therefore, have been the

same as the legendary ancestor Ad. Among Ilamitic peoples,

the original Arab stock trace their first orign to Father Ad, who
is probably referred to also in the name of the Egyptian deity,

.{/•iim. The paper also mentions certain facts showing that the

name of the legendary ancestor of the Adamites may be traced

in the names of the deitie-. of Turanian and American peoples,

and also among the Polynesian Islanders, whose word for

"spirit" is ulnu, or ((/;/(;, and whose Great Ancestor is called

Ta-ata. Dividing all the races of mankind, according to the

simple classification of Retzius, into brachycephali and dolicho-

cephali, the conclusion arrived at by the paper is, that Ad was

the legendary ancestor of the former, the Adamites, therefore,

embracing all the actually brachyceplialic peoples, and those

whose brachycephalism has been lost by intermixture with

the long-headed stock. The Adamites extend through the

whole of the northern hemisphere, and are found in various

parts of the southern hemispheae, on both the old and the new
continents. The names "Adam" and "Eve" were, how-
ever, merely expressions of the philosophical notion of the

ancients that the male and female principles pei-vade all nature.

and originated all things and personifications of the ancestral

idea in relation to the human race.

Chemical Society.Dec. 21, 1871.— Prof. Williamson, F.R.S.,
vice-president, in the chair.—After the usual business of the

society had been transacted, the chairman announced that the

celebrated Italian chemist. Prof. Canizzaro, had consented to

deliver the Faraday lecture. A paper was then read by Mr. H.
Bassett, "On Eulyte and Dyslyte," two beautifully crystalline

compounds obtained by the action of nitric acid on citraconic

acid, a product of the dry distillation of citric acid. Both these

substances contain nitrogen, but owing to the com[iaratively small
quantity obtained, namely, less than two ounces from thirty

pounds of citric acid, the author has, as yet, been unable
thoroughly to investigate their nature.— Prof. H. E. Armstrong
also read a paper '

' (_)n the Nitration of the Dichloro-Sulphonic
Acids," being a continuation of his researches on the isomeric

nitrochloro-phenols and their derivatives ; after which the meeting
adjourned until January iS, 1872.

P.VRIS

Academy of Sciences, Dec. iS, 1871.—M. Chasles read

a continuation of his theorems relating to the harmonic axes

of geometrical curves, and presented a note by M. Hal[)hen on
right lines which fulfd given conditions.—M. II. Resal pre-

sented a memoir on the conditions of resistance of a fly-wheel,

and M. Combes a note by M. Haton de la Goupilliere on the

transformation of the potential by reciprocal yadii veitoycs.—^

Telegrams received from M. Janssen, with regard to his solar

observations at Ootacamund, were communicated to the Academy.
—Several members referred to the prevalence of cold during the

first half of the month of December 1S71.—M. Delaunay called

attention to the remarkable concunence of a cliange of baro-

metric pressure with an alteration in the temperature of different

parts of Europe between the 6th and 9th of December, the

latter date show ing the maximum of cold at Paris. The great

cold of the 9th of December was also the subject of a note by
M. E. Becquerel, who gives a minimum temperature of - 25°'5 C.

(= - i3-°9F.)atMontargis,andof - 27-"5C. (= - i7-°5F.)near

Courtenay in the department of the Loiret. M. C. Sainte-Claire

Deville remarked upon the concordance of this statement of M. E.

Becquerel's with the minimum of - 26" C. (= - I4°'S F.) re-

corded at Nemours. He also presented a table of minima
obtained at various places in France from 7th to 15th December.
—MM. Becquerel presented a memoir on the influence of snow
on the temperature of the soil at various depths, according as it

is covered with turf or denuded, founded chiefly on observations

made from the 5lh to the 15th December. The authors found
that the temperature under the turfed soil, within two or tliree

centimetres of the surface, was always above o'C. (= 32' F.),

and as constantly below that point in the naked soil.— ^I.

Pasteur presented a note on a memoir by M. Liebig, relating

to fermentation, in which he defended his views as to the nature

of the phenomena of fermentation from certain criticisms upon
them published by Prof. Liebig. Upon this subject M. Frcmy also

spoke at considerable length in opposition to M. Pasteur, who re-

plied.—M. Bussy communicated a note by M . E . Bourgoin on the

complex nature of cathartine, in which the author states

that this substance, regarded as the active principle of senna, is

in reality composed of three distinct substances, namely, chrv'so-

phanic acid, a dextrogyrous glucose, and a new principle to which
he gives the name of chrysophanine.—M. Daubree communicated
a note by M. F. Gonnard, on the dolerites of the Chaux de
Bergonne and the zeolites which they contain. In this paper
the author ascribes very peculiar magnetic properties to the solid

dolerile of this locality, andijstates that the cavities of its lower
amygdaIoid.il parts contain three zeolites (christianite, phacolite,

and mcsole).—M. Trccul presented a note on the remarkable

arrangement of the stomata in various plants, and especially in

the petiole of ferns, in which he mentioned the occurrence of

{

stomata upon the pilifonn appendages of the petiole \n P/ii/od<ii-

j

,/;vn Lliid,iihiiiii/ii, and noticed their existence in unusual posi-

i
tions in many ferns, -A note liy M. 1'. Bert, on the influence of

different colo\irs on vegetation, was communicated by M. Milne-
Edwards. His general results are as follows :—green is nearly

j

as fatal to plants as total darkness, red is very injurious, and
yellow less so than red, but more so than blue, but any colour

I

t.aken isolatedly is injurious to plants.

December 2O, 1 871.—A note by M. Brioschi, on the equation

j

of the fifth degree, was read.—A note was read on the tension

I

of the vapour of merciu^ at low temperatures, by M. Regnault,



196 NATURE \_yan. 4, 1872

in which lie claims to have proved long ago that mercury gives

off vapours even below the Ireezing point of water. Upon this

paper M. Boussingault ma'e some remaiks.—M- P. A. Favrc

presented a paper " On the Electrical Conductibility of Lie] aids

without Electrolysis," in which he gives the details of certain ex-

periments which seem to sliovv that liquids have a conductibility

of their own.— M. S. Meunier read a note on the co-existence

of two lithological types in the same fall of meteorites. The
author stated that the specimens in the Museum at Paris, from the

falls of .Sigena in Spain, on November 17, 1773, and of Tren/ano

in Italy on November 12, 1856, each includes two forms of rock,

one, the Indian meteoric stone, described by Maskelyne under

the name of bnstitc, the other identicil with pirnallite. He re-

marked upon the singularity of this phenomenon, which, he thinks,

indicates that the stones which fell at Trenzano and Sigena were

derived from the same deposits, and that bustite and parnallite

have been stratigraphically related.—M. W. de Fonvielle pre-

sented an explanation by means of the theory of fringes of the

appearance of luminous halos observed during balloon ascents.

—M. Berthelot communicated a farther series of thermo-chemical

investigations upon the state of bodies in solutions, in which he

discussed his researches upon the double decomposition of cer-

tain metallic salts.—A note was read on an apparatus for measur-

ing the temperature of alterations and detonations of explosive

compounds by MM. L. Leygue and Champion. This apparatus

consists of a bar of metal to be heated at one end, upon various

parts of which the explosive compounds maybe p aced.—M. F.

Pisani communicated an analysis of the amblygonite (montebra-

site) of Montebras, showing that the only difference between
this mineral and the amblygonite of Arnslo.f consists in its con-

taining a little less soda.—M. A. Trecul read an important

memoir on the origin of the lactic and alcoholic yeasts, upon
which M. Pasteur made some remarks.— M. H. .Sainte-Claire

Deville presented a note by M. F. Cailletet on the origin of the

carbon fixed by plants contaming chlorophyll, which he regards

as wholly derived from the carbonic acid of the atmosphere
;

and M. Beclard referred to memoirs presented by him in 185S

on the influence of violet light upon vital phenomena.
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THURSDAY, JANUARY 11, 1872

THE UNITED STATES DEPARTMENT OF
AGRICULTURE*

THE absence of a Department of Agriculture from the

complicated scheme of British Government offices

leads us to inquire whether it is possible for such a

Department in the United States to publish annually

eleven or twelve hundred pages of matter useful to the

agricultural community, and whether those publications

have any considerable circulation in the country.

The question of circulation is abundantly answered by

a resolution of the House of Representatives passed on

July 14, 1870 (the Senate concurring), which enacted,

" That there be printed of the Annual Report of the Com-
missioner of Agriculture for 1869 tiuo hundredami tiocnty-

flve thousand extra copies, one hundred and eighty

thousand of which shall be for the use of the House,

twenty thousand for the use of the Senate, and twenty-

five thousand for distribution by the Commissioner of

Agriculture." These figures are so startling in their

magnitude that they seem to prove too much, until we
recollect that the United States of America extend over

an area proportionately enormous, including every grada-

tion of climate, from the sub-tropical to the sub- arctic, and

every variety of culture, from the cotton and rice of the

south to the corn and roots of the north.

That these publications contain matter useful to the

agricultural community will be readily admitted after even

a cursory examination of either of the volumes ; and a

careful study of the official reports will lead many
people to ask why we in England are not similarly

favoured. The United States' Department of Agriculture

fulfils two functions. It is primarily a Department of

Administration, but it is also charged to acquire in-

formation concerning agriculture by means of books

and correspondence, by practical and scientific e.\-

periments, by the collection of statistics, and by any

other appropriate means. The papers in its annual

volume include well-considered reports by all the

chief officers of the Department, including, besides the

Commissioner himself, the statistician, the chemist, the

entomologist, the superintendent of the garden and

grounds, the botanist, the editor, and others. The papers

beyond these official documents consist, for instance, of

Reports on Agricultural Education in Europe, on the

Beet-Sugar Industr>' in Europe, on the Agricultural

Resources of Alaska, on Agricultural Meteorology, &c.

There are also papers on special subjects, many of them of

the highest scientific value, such as are published in the

journals of agricultural and other societies, and which

may be regarded as supplementary to the strictly official

work of the Department.

With such a sketch of the United States Department

of Agriculture before us, it seems worth while, even in the

pages of a scientific journal, to compare it with our Eng-

lish institutions. We have no representative of it as a

* Report of the Commissioner ot Agriculture for the year 1868, 8vo, pp.

671, Washington, 1869. Ditto for 1869, 8vo, pp. 702, Washington, 1870.

Monthly Reports of the Department of Agriculture for the year 1868, 8vo,

pp. 483, Washington, 1868. Ditto for i86g, 8vo, pp. 4iq, Washington, 1869.

Ditto for 1870, 8vo, pp. 498, Washington, 1871.

VOL. V.

department of administration ; but we have a series of

unconnected departments and commissions, which are as

fancifully associated and divided as the stars of heaven in

the time-honoured system of constellations. The Privy

Council, for instance, takes cognizance of science and art,

the education of children, and the diseases of animals.

But why it should be the duty of the same high official to

protect our flocks and herds from scab, cattle-plague, and
other contagious diseases, and at the same time to edu-
cate our children, we cannot understand. Is the Vice-

President of the Privy Council an ex officio Admirable
Crichton, or is there some mysterious connection between
the three R's and pleuro-pneumonia.? Another of our

agricultural anachronisms is the Copyhold, Tithe, and
Enclosure Commission, which is the State authority on
drainage and cottages, as well as the national land sur-

veyor, valuer, and actuary. The Statistical Department
of the Board of Trade is entitled to great praise for the

manner in which it performs its varied work, including,

besides a statistical report on the imports and exports of

the United Kingdom, a fair statement of the agricultural

condition of the country from year to year. Leaving out of

the question the new Local Government Board, the Local

Government Act Department, the Poor Law Board, and
other departments which are more or less connected with

the agricultural interest at home, we come to the Board
of Customs, on which agriculturists are dependent for the

enumeration of our agricultural imports and exports,

while the nation looks to it for the collection of the revenue

on our claret and cigars.

Neither as a means of disseminating information have
we any representative of the United States Department of

Agriculture, with its Annual Report, printed at the expens^

of the State in editions of nearly a quarter of a million.

It is true that the Royal Agricultural Society of England,

with less than 6,000 members, does more, probably, in its

special walk than any other private society in the world
;

but it is still nothing more than a private society, and
it cannot possibly, therefore, cover the whole ground re-

quired by the progressive agriculture of the present day.

Indeed, it is, by its charter, expressly prohibited from in-

terfering in matters which are questions of either law

or politics. Its efforts are therefore confined to " prac-

tice " and " science," and it supports a large staff of

scientific officers, including a chemist, botanist, veterinary

inspector, engineer, and others, absolutely without State

aid ; it also expends at least 2,000/. per annum in testing

machinery
;
gives away 3,000/. per annum in prizes for

the best animals
;
promotes experimental investigations

;

and incurs very serious risk in exposing adulterations 01

manures and feeding stuffs.

It may, doubtless, be urged that if English farmers can

do so much for themselves they require no help. But
practically our Government has found out that there are

things to be done which only a Government can do.

Thus, after the nation had suffered fearful losses by the

ravages of cattle-plague, it ordered an investigation of

the subject, and—published a blue-book. After the con-

dition of the agricultural labourer, and especially of

women and children employed in agriculture, had been

stigmatised as a blot on our civilisation, it issued a Royal

Commission, and the result of this excessive effort for

the advancement of agriculture was—a series of blue
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books. But who reads blue-books ? Farmers cannot

perform successfully a feat which almost baffles the best-

trained member of Parliament. What they want is a

Department of Agriculture which shall improve the laws

of the land, as well as investigate obscure subjects,

and circulate the official reports in the manner of

the United States department, in editions of a quarter of

a million. The United States Commissioner not only

expounds the laws of the federation on roads, fences,

&c. ; but he learns, for instance, that the beet sugar industry

of Europe, and the system of agricultural education in Ger-

many and other countries, present instructive features to

the intelligent agriculturist, and he therefore sends a quali-

fied commissioner to report on each of these subjects.

American farmers are thus enlightened on European

agriculture sooner and more authoritatively than we, who

are separated from the Continent by nothing more than a
" streak of silver sea." There are our Colonies also

;

and we would on their behalf inquire whether an intend-

ing emigrant to Canada, New Zealand, Australia, or the

Cape, can obtain as much reliable information on their

agriculture as the American farmer now possesses about

his country's recent purchase, Alaska ? It thus seems

clear that the United States Department of Agriculture

presents features which may be profitably copied by our

Executive Government, and others which are equally

instructive both to our agriculturists and to our men of

science.

ACASSIZ'S SEASIDE STUDIES

Seaside Studies in Natural History. By Elizabeth and

Alexander Agassiz. Marine Animals of Massachusetts

Bay: Radiates. 2nded. (London: Triibner & Co., 1871.)

THIS is a reprint, with a few additions, of the charming

work which became so popular in America and in

England some five years since on account of its intrinsic

merits .and the beauty of the illustrations. The book

includes descriptions and more or less truthful illustrations

of the Actiniae, Madreporaria, Alcyonince, Acaleph.-e,

Hydroids, Holothurians, Echinoidea, and Asteroidea which

may be found in the neighbourhood of Massachusetts Bay.

The history of the development of many of the forms is

carefully written, and is obviously the result of patient

original observation.

In noticing the reproduction of the Actiniae the authors

remark that the eggs which hang on to the inner edge of

the partitions of the visceral cavity drop off into it during

different stages of development. Ordinarily they are

passed out through the mouth as Planula-shaped ciliated

creatures, which soon become attached to a foreign sub-

stance. The base enlarges, and the free extremity falls in

to form a concavity, the future gastric and visceral cavity.

But sometimes the embryo is provided with tentacles and

with its stomachal cavity before it escapes. Lacaze-

Duthiers has described a similar state of things in the

reproduction of Coj-allium rubrum, and probably the

embryonic condition of all the stony corals is that of a free

swimming sac which undergoes metamorphosis. These

usually sedentary Actinia: are not without nomadic species,

and AracJiiiadis brachiola A. Ag. is described as a small

floating anemone, very nocturnal in its habits, which swims

with its tentacles and mouth downwards, using the body as

a float. This form is not quite symmetrical, and has an

evident tendency towards establishing a longitudinal axis.

The mouth is out of the centre. Bicidium is noticed as

selecting the mouth-folds of the common large red Cyanea
as its home. It undergoes retrograde development, and
its tentacles are short and stout on account of its parasitic

existence.

The only stony coral described is the littoral Astrangia,

which is probably a descendant of the miocene forms

which once flourished on the same area. The tentacles of

this coral are covered with wart-shaped masses, crowded
with nematocyst lasso cells. Such forms as Caryophyllia

and Balanophyllia, which are so well represented on our

coasts and in thirty fathom water, do not appear to have

been found by the authors in Massachusetts Bay.

Amongst the Acalephs, Cyanea, of course, is well

described, and it is observed that so large a portion of its

bulk consists of water that one of no less than thirty -four

pounds weight being left to dry in the sun for some days,

was found to have lost 99 per cent, of its original weight.

Writing of the not very attractive appearance of these

huge jelly fish, Agassiz observes that "to form an idea of

his true appearance, one must meet him as he swims along

at midday, rather lazily withal, his huge semi-transparent

disc with its flexible lobed margin glittering in the sun and
his tentacles floating to a distance of many yards behind

him. Encountering one of these huge jelly fishes when
out in a rowing boat, we attempted to make a rough

measurement of his dimgnsions upon the spot. H-vas
lying quietly near the surface, and did not seem in the

least disturbed by the proceeding, but allowed the oar,

eight feet in length, to be laid across the disc, which proved

to be seven feet in diameter. Backing the boat slowly

along the line of the tentacles, which were floating at their

utmost extension behind him, we measured these in the

same manner, and found them to be rather more than

fourteen times the length of the oar, thus covering a space

of some hundred and twelve feet." This huge mass is

produced by a hydroid measuring not more than half an

inch in length when full grown.

The parasitic early life of Caiupanella pachydcrvia

A. Ag. appears to throw a doubt whether this acaleph passes

through the hydroid state or not. Should the eggs de-

velop at once into the medusa in this instance, there is no

small significance to be attached to the fact. An anomaly

of an opposite character is noticed in the case of Laoincda

amphora Ag. This campanularian develops medusas

which never separate from the parent hydroid, but wither

on its stem after having laid their eggs. The development

of these abortive medusx- is not far advanced. This

species flourishes in the sewage of Boston. There is a very

admirable drawing of Tubularia Coutkouyi Ag., a tubu-

larian whose medusa buds are never freed from the stem,

and do not develop into full-grown jelly fish, but always

remain abortive. These buds cluster like a bunch of

grapes under the expanded umbrella-shaped tentacles of

the hydroid, which are gracefully supported by a curved

stem.

The process of the budding of the medusae of Hybocodon,
where small jelly fish similar to the original grow by gem-
mation from a large tentacle, is well described, and the

hydroid stage and general want of symmetry in the
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•nedusa also. Then the budding from the proboscis of

Dysmorphosa fiil^iiyaiis A. Ag-. is noticed, and the

nomadic or free-floating hydroid Nanomia also. Synapta,

amongst the Holothurians, is noticed on account of its

curious sand-ring clothing. "They live in very coarse

mud, but they surround themselves with a thin envelope

of fine sand, which they form by selecting the smaller

particles with their tentacles, and making a ring around

their anterior extremity. This ring they then push down
along the length of the body, and continue the process,

adding ring after ring, till they have entirely encircled

themselves with a sand tube. They move the rings down
partly by means of contractions of the body, but also by

the aid of innumerable appendages over the whole surface.

To the naked eye these appendages appear like little

specks on the skin ; but under the microscope they are

seen to be little warts projecting from the surface, each

one containing a little anchor with the arms turned up-

ward. Around the mouth the warts are larger, but do
not contain any anchors." " By means of these appen-

dages, though aided also by the contractions of the body,

the Synaptx move through the mud, and collect around

themselves the sand tube in which they are encased."

They gorge themselves with mud and sand for the sake

of the nutritious substances they may contain. The office

of the pedicellaria: of the Sea Urchin is well described, as

follows :
—" If we watch the Sea Urchin after he has been

feeding, we shall learn at least one of the offices which

this singular organ performs in the general economy of

the animal. That part of his food which he ejects passes

out at an opening on the summit of the body, in the small

area where all the zones converge. The rejected particle

is received on one of these little forks, which closes upon
it like a forceps, and it is passed on from one to the other

down the side of the body till it is dropped off into the

water. Nothing is more curious and entertaining than to

watch the neatness and accuracy with which this process

is performed. One may see the rejected bits of food

passing rapidly along the lines upon which these pedi-

cellaria; occur in greatest number, as if they were so many
little roads for the carrying away of the refuse matters

;

nor do the forks cease from their labour till the surface of

the animal is completely clean and free from any foreign

substance." Some higher animals might take a profitable

lesson from the Urchin. The Crinoids are passed by

rather briefly. The existence of Comatulas from Green-

land to South Carolina is mentioned, but the authors do
not appear to have devoted special attention to them. A
very excellent notice of the embryology of the Echino-

dermata precedes the last chapter, which consists of a brief

resume of the distribution of life in the ocean. The book
might be taken as a model by many European naturalists

who write popular works, for there is a vast amount of

philosophy in it. The authors have not contented them-
selves with serving up a number of "wonders "for the

public bewilderment ; nor have they simply given us a

series of descriptions of forms, as is the practice especially

amongst those who trade upon butterflies and beetles
;

but they have taken a vast amount of trouble in explain-

ing the development and embryology of the Invertebrata

which have come under their notice. In fact, they have
given a reasonable amount of bread with their " sack."

P, M. D.

EARNSHAW'S DIFFERENTIAL EQUATIONS
Partial Differential Equations. An Essay towards an

entirely new Method of Integrating them. By S.

Earnshaw, M.A. (Macmillan and Co., 1871.)

"T^HE present work, as its title indicates, contains a
-»- detailed explanation of a new method of integrating

Partial Differential Equations ; it is in no sense a text-

book or introduction to the subject. The author's object
is not to collect and describe the known methods, but to

develop a new one. The principle of the method is easily

explained and understood. The independent variables
in the given differential equation being t, x, y,z . . ., we
can transform it so that the new independent variables
are /, ^, V, f, . . ., by equations of the form D^u = d^u

-f d^u . D^x -f . . . ; but the practical application of
the method consists in comparing the original equation
with the equation last written, and thus determining rela-

tions from which, by the elimination of ^, i;, f . . ., the in-

tegral of the original differential equation is found. The
quantities /, |, »;, f, . . ., with the exception of the one with
regard to which the differentiation is being performed,
are treated as constants, and are here called quasi-constants

(semi-constants we should have preferred). Mr. Earnshaw,
as is apparent from the equation of transformation quoted
above, adopts rfwhen the differentiation is with regard to

the old variables, and D when with regard to the new
;

the suffix notation for differential coefficients is also made
use of For this latter departure from custom the author
in the preface offers an apology, and states that he has
been warned that it " will form a serious hindrance to the
acceptableness of the present work." This fear we think
is groundless

; the notation is not inconvenient in such in-

vestigations as the present, as it somewhat simplifies the
appearance of the equations without rendering the ana-
lysis more difficult to follow.

In the first few chapters the method is applied to the
integration of numerous equations of the first and second
orders, and throughout the book the applications to par-
ticular cases are so numerous that whole chapters con-
sist entirely of " examples worked out." This excessive
number of examples is a drawback, as many of them (for

instance, all in Chapter V., which treats of linear equa-
tions of the second order with constant coefficients) can
be more simply and perfectly discussed by Boole's symbolic
and other methods. The reader is also left in doubt
as to how far the examples have been chosen so as to
suit the method of solution here adopted. In the deve-
lopment of a new principle it is always a matter of great
importance to point out the cases in which it enables us
to obtain results previously beyond our reach, and also the
cases in which the previous methods are preferable. This
Mr. Earnshaw does not appear to have done ; he has
integrated a great number of equations, many of which,
however, are capable of solution by well-known methods
in as straightforward a way as ordinary quadratics in
algebra. It is, for such reasons as these, generally desirable
that original mathematical investigations should appear
first in the memoirs of a Society or other recognised oro-an

where the new matter is distinctly stated, rather than in the
form of a book where there is nothing to check the temp-
tation to overburden the explanation with examples. Mr.
Earnshaw claims to have for the first time integrated in
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finite terms several most important partial differential

equations of the second order, including the equation of

continuity in a homogeneous incompressible fluid ; and

the chapters in which these equations are discussed are by

far the most important and interesting in the work. Mr.

Earnshaw is already known for his able treatment of the

equation for the motion of a sound wave in the Philoso-

phical Transactions for 1 860, and no one can doubt the

importance of the subjects suggested for consideration by

this and other equations. The question is discussed

whether there must necessarily e.xist an integral of every

partial differential equation that can be proposed, and on

this part of the subject we wish the author had extended

his remarks. The real question considered seems how-

ever rather to be the possibility of the existence of

a continuous function expressible in finite terms as an

integral. With regard to the considerations having

reference to certain physical problems, we should not

expect to learn very much from the discussion of such

questions, as the differential equation might admit of

a solution incapable of satisfying the physical conditions.

We must notice one singular error mide by Mr.

Earnshaw. He concludes that the well-known partial

differential equation of the second order of surfaces having

their principal radii of curvature equal and of opposite

signs at all points, admits of no integral, because the

form of a surface possessing this property would be such

as could not exist ; but it is well known that the surface

formed by the revolution of a catenary round its directrix

does possess the property in question, and it is easy to see

that this arises simply from the fact that the normal and

radius of curvature in the catenary are equal and of

opposite signs ; the form of the surface is quite easy

to conceive. A particular integral of the equation ob-

tained by Poisson's method is also given in Boole's

Differential Equations, chapter xv. Even admitting Mr.

Earnshaw's reasoning, it would only establish the non-

existence of a real surface possessing the required property.

The integrals of the equation of continuity in three

dimensions, and of one or two other equally important

equations, we do not remember to have seen before, and

they are perhaps the most general finite solutions the

equations admit of Of the value and power of the

method it is impossible to speak at present ; but we

heartily commend Mr. Earnshaw's book to the reader as

one containing much matter of great interest systemati-

cally and clearly developed and treated by a novel method.

It is remarkable that the subject of partial differential

equations has not attracted more attention than it has in

recent years, as an advance in this quarter is more imme-

diately felt in physics than an advance in any other pure

mathematical subject. The present work will help to

bring the matter prominently forward ; and as the analysis

is nowhere of a very difficult nature, it will probably come

under the notice of many readers not accustomed to study

mathematical memoirs on their appearance.

If the work had been intended to be a Treatise on the

subject, we should have had good reason to object to the

total omission of all reference to the usual methods, but

the title and preface explain that this was not contem-

plated ; it is one of the few English books containing

original mathematics.

J. W. L. G.

OUR BOOK SHELF
Three and Four Place Tables of Logarithmic and Trigo-
nometric Functions. By James Mills Peirce. 16 pp.
(Boston : Ginn Brothers, 1871.)

Perhaps the best way of treating this work, which
does not contain a single word of explanation, will be to

give a summary of the tables contained in it. First we
have proportional parts of all numbers up to 100 ; then
on one page three-place logarithms of numbers and of the

six trigonometric functions, natural and logarithmic. On
pages 4 and 5 we find four-place logarithms of numbers,
then logarithms of sums and differences (Gaussian loga-

rithms) also to four places, then follow tables of logarith-

mic trigonometric functions, inversetrigonometric functions

(a new table, to which attention is specially invited, for

finding angles from the logarithms of their trigonometric
functions), traverse table, the correction of the middle
latitude (in an improved form), and meridional parts.

In a prospectus issued by the publishers, it is stated as a
result of experiment that it has been found that the times
occupied, in regular computation, in doing one piece of

work by tables of 4, 5, 6, and 7 places, are proportional to

the numbers i, 2,3, and 4 ; hence it is that the author has
drawn up the majority of the tables under review to 4
places as sufficient for ensuring the degree of accuracy
usually required in computations of common surveying,

engineering, &lc.

The type employed is very clear, the arrangement of
the work is good, and the printer's part has been well

done ; the book requires only a few words of elucidatory

matter. There is on the last page a useful Table of Con-
stants with their logarithms, here we observe a few symbols
which are new to us, and which are presented to our
notice on the Title-page.

After all the value of such a work consists in its accu-
racy, and that can only be tested by practice, " the
greatest pains have been taken both in preparing and
printing to secure perfect accuracy." We commend the
work to the notice of such as agree with old Burton
(Anatomy of Melancholy, pt. 11., sec. 2), "What so pleasing
can there be ... if a man be more mathematically
given (as) to calculate or peruse Napier's logarithms, or
those tables of artificial sines and tangents, not long since

set out by .... Edmund Gunter, which will perform
that by addition and subtraction only, which heretofore

Regiomontanus' tables did by multiplication and division."

But then the same quaint writer advises those who are
melancholy to square a circle ; does it follow that all circle-

squarers are melancholy .' R. T.

The Laws of the Winds prevailing in Western Europe.
By W. Clement Ley. Part I. (Stanford, 1872.)

Even when we differ from an author's conclusions, the
work of one who shows himself an honest and capable
inquirer has a just claim to our attention. Mr. Ley
evidently writes from practical knowledge of his subject,

and his assiduity in collecting and charting observations
must have entailed on him an amount of labour which
only those who have been engaged in similar work can
thoroughly understand. Unfortunately, as it appears to

us, he has confined his investigations almost entirely to

the limits set forth on his title-page ; and the winds of
Western Europe, though highly suggestive and subject to

more exact observation than any others except those of
the United States, are by no means to be taken as repre-

sentative. Mr. Ley has taken them as such, and has thus
laid down a series of general propositions, which may be
briefly summed up in one—that revolving storms are
caused by the barometric depression consequent on heavy
rain over a large area. He brings forward some curious

home instances in illustration of this ; but looking farther

afield, on the slopes of the Himalayas—to mention only

one locality—a much heavier and longer continued pre-
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cipitation than any he has instanced takes place every
summer, and does probably cause a very great depression
of the barometer, but certainly does not give rise to any
winds such as he has described. On the hills of Khasia,
again, where the unparalleled rainfall is as much as from
30 to 40 inches a day for days together, and puts the
paltry h or 5 of an inch a day of Mr. Ley's examples
almost beyond the pale of comparison, no such storms are

generated. In the same way, the e.xplanation of the

eastward direction which these barometric depressions

take in our latitudes, which differs only in its greater

detail from that given by Prof. Mohn in the " Storm
Atlas," is applicable only to temperate latitudes ; the

westward advance of tropical cyclones cannot be referred

to it ; and it seems to us improbable in the extreme that

the course of a storm is regulated by one law in one part

of the world, and by a totally distinct law in another. Be-
sides this, in the detailed application of the law which he
deduces for Western Europe, the author appears to fall

into the mistake of attributing the rainfall of mountain
districts to the mere contact of the moist air with the cold
mountain slope ; that this is not the case—that it is due
rather to the hoist into the upper regions which the air

receives on impinging against the slope— is curiously

shown by the fact that, when the hills are not high, most
rain falls on the lee side. One familiar instance of this

will illustrate our meaning. The gauge which in all Eng-
land shows the greatest rainfall is at .Stockley Bridge,
just above Seathwaite ; it is distinctly under the lee of the
ridge which joins Great Gable to Great End, and separates
Wastdale from Borrowdale. The mist, blown in from
seaward, fills Wastdale, and is lifted up the slope of this

ridge (Stye Head Pass). Crossing over out of Wastdale,
the mist curling up the hill is frequently so thick that the
path cannot be seen 10 feet in advance ; but immediately
on reaching Stye Head Tarn the mist vanishes, to fall as
rain over Seathwaite. But altogether, though we admit
neither the author's premises nor his conclusions, his
work is none the less highly interesting. It does not con-
tain much that is new, but it discusses and illustrates the
theories of Mohn and Buchan in greater detail than has
yet been attempted. We would, however, decidedly object
to the ex axtliedra tone which is occasionally adopted. In
empirical science very little is " obvious," and perhaps
nothing is a " truism ; " certainly the influence attributed
to the earth's rotation is neither one nor the other, for it

is denied, disputed, and doubted by very many capable
meteorologists.

J. K. L.

The Young Collector's Handy-book of Botany. By the
Rev. H. P. Dunster. (London : L. Reeve and Co., 1871.)

We opened this little book with pleasure, hoping to find

in it an addition to the too few popular manuals of botany,
and the pleasure was increased by recognising at the end
some familiar and excellent illustrations. Great there-

fore was our disappointment when we found that instead
of "assisting the student in the beginning of his work by
setting him forward on a right road," as is stated in the
Preface to be its object, it would be far more likely to

mislead him. Botany seems to be peculiarly unfortunate,
in that every one who is fond of flowers thinks himself
capable of writing a handbook, without himself possess-
ing any accurate scientific knowledge of his subject.

Some of the definitions given in this book are so bad that
we should have been surprised to find them in the answers
to the examination papers of the botanical classes in any
of the great schools where natural science is now taught.
Take four examples :

—"Albumen : a gummy substance
surrounding certain seeds;" "Embryo: the leaf in an
immature state ; " " Matrix : that upon which any other
thing grows ;

" " Petals : leaves while in the corolla." After
this we are somewhat prepared to hear that the corolla
" is made up of petals which, when expanded, are the
flower-leaves, and of the stamen and pistils ; " and that
"county collections (of ferns) are valuable as illu;trations

of the fauna of particular parts." We are utterly un-
able to see the object gained by the publication of this

book, when beginners already have such admirable
manuals as Oliver's ' Lessons in Elementary Botany,"
Lindley's " School Botany," and Cooke's '' Manual of
Structural Botany," neither of which, by the way, is

mentioned by Mr. Dunster in the list of books recom-
mended to the learner. Especially are we unable to

understand how the names of respectable publishers,

who have issued many admirable works on natural his-

tory, come to be appended to a book of this character.

As we see that it is intended to be the first of a series of
Handy-books upon " the popular and recreative sciences,"

we would recommend the publishers to submit the manu-
script of the remainder of the series to a competent
judge before publication. A. W. B.

LETTERS TO THE EDITOR

[ The Editor docs not hold himself responsiblefor opinions expressea

by his coi-respondciits. No notice is taken of anonymous
commnnicaiions.

]

Ocean Currents

Leaving out of account a few small inland seas, the globe
may be said to have but one sea, as well as but one atmosphere.
We have, however, accustomed ourselves to speak of parts, or
geographical divisions, of the one great ocean, such as the At-
lantic and the Pacific, as if they were so many separate oceans.

We hive become accustomed, also, to regard the currents of the

ocean as separate, and independent of one another ; and this

idea has, no doubt, to a considerable extent, militated against

the acceptance of the theory, that the currents are caused by the

winds, and not by difierence of specific gravity, for it leads to the
conclusion that cun-ents in a sea must flow in the direction of
the prevailing winds blowing over that sea.

The true way of viewing the matter, as I hope to be able to

show in my next letter on the cause of Ocean CuiTents, is to re-

gard the various currents merely as members of one grand system
of circulation, produced, not by the trade winds alone, as some
suppose, but by the combined action of all the prevailing wind^
of the globe, regarded also as one system of circulation.

If the winds be the impelling cause of currents, the direction of

the currents will depend upon two circumstances, viz. (i) the

direction of the prevailing winds of the globe; and (2) the con-

formation of sea and land. It follows, therefore, that as a cur-

rent in any given sea is but a member of a general system of

circulation, its direction is determined, not alone by the prevailing

winds blowing over the sea in question, but by the general
system of prevailing winds. It may, consequently, sometimes
happen that the general system of winds may jjroduce a current

directly opposite to the prevailing wind blowing over the
current.

Taking into account the effects resulting from the conformation
of sea and land, the system of ocean currents is fjund to agree
exactly with the system of the winds. I trust to be able to show
that all the principal currents of the globe, the Gibraltar current

not excepted, are moving in the exact direction in which they
ought to move—assuming the winds to be the sole impelling

cause. Given the system of winds and the conformation of sea
and land, the direction of all the currents of the ocean, or more
properly the system of oceanic circulation, can be determined
a priori. Or given the system of the ocean currents, together
with the conformation of sea and land, and the direction of the
prevailing winds can abo be determined rt/;v'y;7. Or, thirdly,

given the system of winds and the system of currents, and the
conformation of sea and land may be, at least, roughly deter-

mined. For example, it can be shown by this means that the
Antarctic regions are probably occupied by a continent, and not
by a number of separate islands, nor by a sea.

The influence of the rotation of the earth on ocean currents has
certa'nly been greatly over-estimated. Rotation, as is well
known, exercises no influence in generating motion in any body
placed on the earth's surface ; but if this body be already in

niodon, no matter in what direction the motion may be, rotation

will deflect it to tlie rij;ht on the northern hemisphere, and
to the left on the southern hemisphere, as has been shown
by Mr. Fen-el. But it must be borne in mind that the
deflecting power of rotation depends wholly on the rate a'
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which the body is moving. If difference of specific gravity be

regarded as the impelling cause of any current, the deflecting

power of rotation will certainly be infinitesimah

Difference of specific gravity, resulting from difference of tem-

perature between the ocean in equatorial and polar regions,

might, if sufficiently great, produce some such interchange of

equatorial and polar water as Dr. Carpenter supposes ; but

surely the difference of temperature between the equator and

the poles could not produce currents like the equatorial cur-

rent and Gulf Stream in a wide expanse of water. Such a

general difference of temperature might tend to produce a

general motion of the ocean ; but it is inconceivable that it

should produce motion in particular parts of the ocean, as

Maury, Colding, and others, conclude.

But I think it is by no means difficult to prove that the cir-

culation of the waters of the ocean cannot be due to the

difference of temperature between the equatorial and polar

regions. And Dr. Carpenter must be mistaken in supposing

that it requires great mathematical sliiU to determine the value oi

the forces to which he attributes the circulation of the ocean. The
whole subject, when properly vieM-ed, resolves itself into a me-

chanical problem of such e.xtreme simplicity as not to require for

its solution the aid of any mathematics whatever in the ordinary

sense of the term. Taking Dr. Carpenter's own data as to the

difference of temperature between the waters at the equator and

the poles, and al.so his estimate of the rate at which the tempera-

ture of the equatorial waters decreases from the surface down-

wards, I have, in my paper in the P/iilosophkal Magazine for

October last, proved that the amount of force which gravity

exerts on, say, a pound of water, tending to make it move from

the equator to the poles supposing the pound of water to be

placed under the most favourable circumstances possible, is

only -5^5 of a grain.

I have shown also that the greatest amount of imrh that

gravity can perform in impelling the waters from the equator

to the poles as a surface current, and back from the poles

to the equator as an under current (assuming that the waters

would actually move under an impulse so infinitesimal) is

only nine foot-pounds per pound of water. And in regard

to the Gibraltar current, the amount of work which gravity

can perform does not exceed one foot-pound per pound.

If these results be anything like correct, and it be ad-

mitted that a force so small is insufficient to produce the ne-

cessary motion, then it is needless to expect that any future

observations in reference to currents of the ocean will in the least

degree aid Dr. Carpenter's theory ; for, supposing it were found

that the waters of the ocean do circulate in some such manner
as he concludes—a supposition very improbable—still we should

be obliged to refer the motion of the water to some other cause

than to that of differences of temperature. James Croll
Edinburgh, Dec. 22, 187

1

"Nature Worship"
In a spirited article under this title in the last number of the

Meilieal Times and Gazette, we are accused of "the most dismal

want of appreciation of the true scope of the medical art and
science." This is hard ! The ground for it is to be found in

the following sentences in the short notice of the Brown Institu-

tion in Nature of Dec. 21 :—
" The true physician fears to meddle with the processes of

which he is the attentive and anxious spectator. Although the

more ignorant members of the medical craft—the so-called
* practical' men—may sometimes, with the best intentions, ex-

periment on their patients with harmful drugs, such experimen-

tation i. repudiated by the man of Science."

If objecdon had been taken by our guarded suggestion that it

may happen that practitioners may sometimes use powerful agents

by way of remedies without any adequate knowledge of their

properly, we should not have been surprised, and would have

been very willing to apologise had we been assured that the in-

sinuation was unfounded. What our critic finds fault with, how-

ever, is the second part of the sentence, viz., our assertion

that such experimentation on human beings with harmful drugs

is olijec'ionable. If experiments had never been made on human
beings, he argues, we should not have learnt to know some of

our most useful and valuable drugs. This may be so ; but even

if it is, it perhaps scarcely affords a sufficient justification for a

continuance of the practice.

In another part of the article we are accused of "uncon-
sciously reproducing the superstitious and false philosophy of

2,000 years back," and we are distinguished by the epithet
" Nature worshippers." Let us quote the superstitious sentence
which has laid us open to so unexpected an imputation:

" The pathologist at the bed.side is not in the position of an
experimenter, but only in that of a student, who stands by at a
greater or less distance ; while another over which he has no
control performs experiments in his presence without deigning to

explain to him their nature or purpose."
By these words we are supposed to imply that while nature

works we worship. Does the student who stands by while the
professor performs an experiment in his presence, the nature of
which he very imperfectly understands, ready to help if need be,

but fearing to meddle or even ask a question least he spoil the
wished-for result, worship his teacher ? Or is it the mere speaking
of Nature as a teacher at all that is superstitious and unphiloso-
phical ?

The truth is, that our contemporary has obviously found the
sentences quoted from our article a convenient text for a telling

homily on a subject with which our remarks had nothnig what-
ever to do. Our object was to point out that for the purposes of
pathological invesdgation, and for trying the action of unknown
remedies, a fellow mortal stretched on a sick bed is not a fit sub-
ject ; that it is better to use dogs, cats, ami rabbits. His aim,
on the other hand, is to impress upon his readers the important
practical lesson, that the doctor when called to see a patient

must not stand by inactive, but use every means at his disposal

for the relief of suffering and the prolongation of life. If he had
found that he could add force to the admonition by clothing it in

figurative language, and had said that the physician should
grapple with the disease as with a fiend, it would not have
occurred to us to call him a "devil worshipper."

The Writer of the Notice

Prof. Helmholtz and Prof. Jevons

Jealous of any and every restriction to that full liberty of
scientific thought which cannot be over-advocated, we have re-

cently gone so far as to deny the necessary and universal validity

of the old axioms or "self-evident principles," not only in

geometry, but in logic. Now I would submit that, if without
some elementary or initial certainties all scientific thought is im-
possible, we must either retract these denials altogether, or so far

limit them as to leave the logical certainties intact. But can we
do the latler while geometrical axioms are in dispute ? Towards
answering this question, I propose to consider the hypothesis ad-

vanced by Prof. Helmholtz, to be found in Nature, No. 103,
October 19, and ably commented on by Prof. Jevons.

In order to show how geometrical axioms, with conclusions

based thereon, may not be necessarily or universally true, Prof.

Helmholtz tells us " to imagine the existence of creatures whose
bodies should have no thickness, and who should live in the mere
superficies of an empty globe," and then, as a consequence, to

admit that, "while, with us, the three angles of a rectilineal

triangle are exactly equal to two right angles, with them, the

angles of a triangle would always, more or less, exceed two
right angles." I propose to show that this position, so far as it

affects the question, contains a logical uncertainty and unsound-
ness, which, if admitted, would vitiate all reasonings whatsoever.

We should premise that the "imagined creatures" are sup-

posed to be "in possession of human powers of intellect,"

however their external conditions differ from ours. This assumed
(and conceded). Prof. Helmholtz has to prove that the assumed
difference of the external conditions will necessitate the in-

tellectual difference assigned in his hypothesis ; but he cannot
assume this also without begging the whole question.

Let us first a'ik, what here is the import of the expression,

"with them, the angles of a triangle would always, more or

less, exceed iwo right angles"? To take the term "e.xceed,"

do the supposed beings detect the excess, or not ? If they do,

they find these three angles exceed two of our right angles, and
they are acquainted with our right angles, and are consequently
capable of conceiving four such rectilinear angles, and, thence,

a rectilinear triangle with all its angles together equal to two
right angles ; and thus the entire supposition is unproductive.

If we assert now that they do not detect the excess because they

cannot, under their new conditions, conceive a rectilinear figure,

we are simply begt;ingthe question we proposed to institute, viz.,

whether we derive our geometrical notions through our con-

ditions, or whether these notions are intuitive ? And, lastly, if

we say that the beings in question take the spherical angles they

have for rectilinear angles, and their four equal angles about a
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point for four right angles, i.e., that they have our notion, but
misapply it ; then it follows that they have our conclusion,

that the angles of a triangle together equal two right angles

;

and their misapplying does not avail anything, seeing that

the geometrical conclusion (the universality of which is here

disputed) does not propose to deal with facts, but with sup-

positions only. The supposed rectilinear figures of these beings

are (though wanting all physical counterparts) the very figures

of Euclid.

Now, first, the fallacy lies m what the late Professor John
Grote called the "pseudo-psychology," the confusion of thought

and thing, of the psychical and the physical. For the question

is here of geometry, the science which regards (say) all the sup-

posed or postulated rectilinear angles about a point as equal to

four right angles : the question is not of the physical science which
discovers "more or less " exactly what angular or other qualities

may belong to any physical object ; and so true is this, that

geometry is not conversant with right and left hand, nor with

above and belo.v. And, secondly, the fallacy is concealed by an
ambiguous use of terms in the statement, " with them, the angles

of a triangle would always, more or less, exceed two right angles."

The "with them " may mean with them in imagination, or with

them in fact ; and, but for this ambiguity, the fallacy mast have
exposed itself; for, first, it is obvious that two angles which they

imagined right ones would, in their imagination, equal, and not

be "exceeded by," the angles of a triangle they imagined recti-

linear; we could not have said otherwise than this, with the case

clearly stated And, secondly, we could never have said (dis-

tinctly) that the physical fact being one way or another, could

affect the universality of a geometrical position which does not

aftirm anything of physical facts ; but we should have perceived

that we were only combating a statement that the angles of a

physical triangle supposed to be, though not really, rectilinear,

are together really equal to two right angles ; a statement ob-

viously not tme, and as ob\'iously not geometrical.

In mathematical argument, anything I should bring in aid of

Prof Jevons's able comments would be equally presumptuous
and useless ; and it is only because I feel that his reasonings are

not quite so unassailable on the psychological side that I venture

any additional evidence. Prof. Jevons asks (I think needlessly),
" Could the dwellers in a spherical world appreciate the truth of

the 32nd proposition of Euclid's first book ? I feel sure that, if

in possession of human powers of intellect, they could. In large

angles the proposition would altogether fail to be verified; but they

could hardly help perceiving that, as smaller and smaller angles

were examined, the spherical excess of the angles decreased, so

that the nature of a rectilineal triangle would present itself to them
under the form of a limit." Now the terms " spherical excess

"

here mean the quantum by which all the angles of their triangle

would, to the knowledge of these beings, exceed two bond fide

right angles. They therefore know already (by Prof. Jevons's

supposition) what a rectilinear angle is, and, thence, what a

rectilinear triangle is with all its geometrical properties (as above
shown), for it is admitted that we require no objective experience

beyond that of a rectilinear angle in order to deduce said pro-

perties, and these beings, having our intellectual powers and our

data, can deduce the same. I would only suggest here that, after

this, to suppose any experimental evidence necessary to " verify
"

the proposition is very much like conceding the hypothesis that

geometrical conclusions are not independent of experience.

Another point not directly met by Prof. Jevons is ingenious,

but amounts to the assertion that, if we could not actually

:iynui a straight line, we should not be able to define it as " the

shortest distance between two points ;" for these imagined beings,

who cannot possess a physical straight line, will have "an infi-

nite number of shortest lines between any two diametrically

opposite points in their sphere. " An argument, interesting only
so far as it illustrates to what lengths of ingenuity a sophism
may be cirried ; for have we not to prove that our geometrical
conception or definition depends upon our physical experience,

and are we not here advancing for proof, that beings without this

experience cannot have the geometrical conception, and that they
cannot have it because—we cannot have it? If anything could
convince us of the inherent impotence of these experimental
/ypolJieses, it should be this inevitable appearance of the '

' circle
"

jist when proof is called for. And again, " shortest distance "

he-e has two senses. First it means the shortest path available
to he imagined bemgs, and then (in order to invalidate the
defi.iition of a straight line) it means the shortest path con-
ceivible.

Ir this case it appears then (as I proposed to show) that, while

the geometrical certainties have been questioned, the logical code
has been violated, and all logical certainty confounded by an
ambiguous use of terms. I have here attempted no demonstra-
tion of the opposite theory ; but I think if the eminent sup-
porters of the hypothesis just e.xamined would be content to affirm

roundly that all our notions, conclusions, and beliefs are mere
resultants of intellectual action plus given e.xperience, and to for-

bear any hypothetic deductions till this thesis is made good, they
would find that the essence of the question is distinctly psycho-
logical, and that any experiments with hypothetical physics are so
many attempts to get out of a complex thing that which is simply
not in it. J. L. Tjpper

Meteorological Phenomena

On the loth of November, a Uttle after 4 p.m., the sun
was behind a bank of thick stratus clouds, on the upper
edge of which, attached to it, about 10' above the sun's

position, and 15° to 20° to the north of it, I, with two other
persons, observed a small irregularly-shaped cloud, about 2° in

apparent diameter, which exhibited the colours of the least

refrangible portion of the spectrum, commencing with the red
on the south end nearest the sun, succeeded by orange, yellow,

and pale greenish yellow, fading into white on the north edge,

the rays being perpendicular. This appearance continued for

about five minutes or upwards while we viewed it, and then faded
away. Though the phenomenon appears simple, the light cloud

merely refracting the sun's rays, it is not evident uhy the com-
plementary colours of the more refrangible portion of the spec-

trum should not have been visible ; and, as far as I am aware,

a similar appearance has not been recorded before. G. F. D.

In Nature of August 31 there is a note headed, " A Rare
Phenomenon," from Magdeburg. Your correspondent, I think,

evidently refers to what in India, or at any rate in Ceylon, is

called " Buddhu's Rays," an appearance in the sky very com-
monly observed here, and for which I have never heard any
scientific explanation attempted. I regret to say that hitherto I

have never taken any exact notes of the position of these rays.

They generally occur, I think, when the sun is low, sometimes in

the west at sunset, but also occasionally in the east. The ap-

pearance presented is that of alternate broad streaks of rose

colour and blue radiating from one point on the horizon, and
extending, I should say, for about thirty or forty degrees. I will,

whenever I see them in future, take exact notes of their position,

&c. At present I can only say that I certainly think that dust in

the atmosphere can take no part in their production.

Colombo, October 1871 Boyd Moss

Crannogs in the South of Scotland

It may interest some readers of Nature to learn that a con-

siderable number of crannogs, various articles of the New Stone

Period, and some "kitchen-middens" have been discovered in

connection with the small lochs which stud the surface of Wig-
tonshire and Dumfriesshire. Dowalton Loch, Machermore Loch,

and the lochs which surround Castle Kennedy in Wigtonshire,

have been examined within tlie last few years, and have disclosed

ancient lake-dwellings. The Black Loch of Sanquhar and Loch-
maben Loch in Dumfriesshire contain platforms of wood and
stone. In some cases canoes and causeways connecting the arti-

ficial islands with the adjacent shores have been traced. Sir

William Jardine, in his presidential address to the Dumfries
Natural History Society, 1864-5, gives an interesting account of

the crannog discovered at Sanquhar Black Loch ; and recently

the Rev. Geo. Wilson, Glenluce, read a detailed description 01

the crannogs in his vicinity to the Scottish Antiquarian Society.

J. Shaw

Freshwater Lakes without Outlet

In your notice of Morelet's "Central America" (Nature,
December 28, 1S71) you speak of the water of the lake of Peten

as fresh, though without an outlet. This is uncommon, but not

unexampled. The lake of Araqua in Venezuela, described by
Humboldt, is of this kind, and so are the lakes near Damascus,
into which the Abana and Pharpha respectively discharge. The
best account of these latter is, I believe, in Mr. Macgregor's

work, " The Jiol> Koy on the Jordan."
Joseph John Murphy

Old Forge, Dunmurry, Co. Antrim, Jan. i
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Pupa of Papilio Machaon

Whilst working at the colour patterns of Insects in Novem-

ber 1867, I very carefully dissected off a portion, about one-

eighth of an inch square, of the hard integument from the side

of°a pupa of P. Machaon, near the anterior extremity. The por-

tion of the interior thus displayed was filled with a clear colour-

less fluid, in which was floating a delicate membrane, to which

were a'tached several tubes, trachea, formed by a spiral fibre. In

the fluid were floating many roundish grains. Another pupa of

the same brood was examined January 15, 1S68, and another on

April 15. The floating grains were now evidently made up of

t^anglia of the spiral fibre of the trachea, and were connected with

the tube by long pedicels of the same kind of fibre. On May 20

the tubes had enlarged to such an extent that they were almost

contiguous, and were covered with minute granules, apparently

incipient scales ; in fact, a few small but well-formed scales

appeared on one portion. The specimen examined in November

was laid in cotton ; a perfect cicatrice was formed, and the butter-

fly in excellent condition appeared at the usual time.

Rainhill, December 23, 1871 Henry H. Higgins

Lunar Calendars

In reply to "Myops" inNATURE, No. iii, p. 123, the English

New Moon of the Jews is really the Momh-Head (Caput mensis),

formed from an artificial system. The true mean conjunction

derived from the 19-year cycle is called the Molad or Moon-

Birth, and generally differs from the festival-day.

Said artificial system consists in combining AZ, BY, CX, &c.,

as follows :

—

ist Day of Pas;over has Black Fast (glh Ab) on same week day.

2nd ., 1st of Pentecost. do.

3rd „ „ „ istof New Year(Tishri). do.

4lh „ „ ,, L.ist of Tabernacles— Rejoicing of Law. do.

5th „ „ ,, White Fast (Atonement Day). do.

6[b ,, ,, ,, Preceding Purim (Esther's Feast, do.

This actual Jewish Calendar depends on the ISIoveable Feasts,

1st Passover never falling on Monday, Wednesday, or Friday.*

39, Rowland Street, W., Dec. 15, 1871 S. M. Drach

Hints to Dredgers

Appealed to by name—spirits from the vasty deep—I have

waited for my elders, also named, to answer Mr. Ilennah's

queries .about dredging, and, failing to see anything more, I

venture to trouble you with a few lines, the more so as I felt the

want of advice when I was fitting out the A'orna in 1870.

Details would be out of place here ; I will only at present give a

few liints. And first—to repeat Puncli's advice to those about to

jnarry— if about to buy a yacht. Don't ! Begin by hiring one of

the tonnage you require, tlie proper price being i/. 5,1. per ton

per month, including the wages of skipper and crew, but rarely

of cook or steward. After your first season buy by all means if

you like.

If bound on a long cruise your craft should not be under 80 to

100 tons. Bat for dredging in the Channel or round our coasts

25 tons and upwards are sufficient ; but not on any account under

that. A little boat of 25 tons makes up two good berths and

two more possible ones, exclusive of the crew's sleeping quarters,

and being decked stands a good chance in a gale of wind.

Beware the discomfort of a half-deck and a small boat, remem-

bering that you may unavoidably have to face some nasty breezes

which an ordinary yachtsman would run away from. You may,

for instance, be caught in a bay offering rich results, and have to

thrash cut of it.

Hire a man knowing the locality in which you desire to try

your fortune.

Take a particular line, say the comparative life on the borders

of fresh and salt water junctions, or at spots where tlie depth

suddenly increases. No better locality, with a good pilot, could

be picked out to begin with than the Channel Islands.

Especially note the submarine geology. Exactly fix the spots

you dredge in by cross bearings. A small prismatic compass is

invaluable, both afloat and ashore. Take careluUy temperature,

current, tidal observations, a multitude of soundings, and keep

specimens of all. Fill a private log-l)Ook with the most trivial

and infantile details. You will afterwards laugh at much you

have noted ; but it is a great gain, and, unlike partridges, im-

pressions are best fresh.

» For Mahommedan Calendar inquire of a Moslem, or such an authority

as'Capt. R. J. Burton, the famous Hajji El-Iraki, and Consul to E1-3'/mot.

This is not the occasion to go into matters of outfit. One
thing I must name, on no account let any man on board be with-

out a life-belt for his own use.

Any intending dredger writing to me at this club will be

cordially answered. A small squadron of yachts working

together under a commodore of their own election would parti-

tion the labour, and produce a little emulation among the crews.

Make a rendezvous every few days, and talk results over.

Marshall Hall
New University Club, St. James's Street, S.W., Jan. 6

Anacharis Canadensis (A. Alsinastrum)

I SHOULD esteem it as a favour if you would allow me to

ask, through the meHium of Nature, if there be any published

account of observations, confirmatory or otherwise, of Mr.

Wenham's notes on the free-cell formation which he has described

as being carried on at the terminal growing point of Anacharis,

quoted by Dr. Carpenter in " The Microscope and its Revela-

tions," p. 405, et SCI/. (3rd ed.) H. Pocklington

FIGHT BETWEEN A COBRA AND A
MONGOOSE *

THE snake was a large cobra 4ft. 10^ in. in length, the

most formidable cobra I have seen. He was turned

into an encloeed outer room, or verandah, about 20ft. by
12 ft., and at once coiled himselfup, with head erect, about

ten or twelve inches from the ground, and began to hiss

loudly. The mongoose was a small one of its kind, very

tame and quiet, but exceedingly active.

When the mongoose was put into the rectangle, it

seemed scarcely to notice the cobra ; but the latter, on

the contrary, appeared at once to recognise its enemy. It

became excited, and no longer seemed to pay any atten-

tion to the bystanders, but kept constantly looking at the

mongoose. The mongoose began to go round and round

the enclosure, occasionally venturing up to the cobra, ap-

parently quite unconcerned.

Some eggs being laid on the ground, it rolled them near

the cobra, and began to suck them. Occasionally it left

the eggs, and went up to the cobra, within an inch of its

neck, as the latter reared up ; but when the cobra struck

out, the mongoose was away with extraordinary activity.

At length the mongoose began to bite the cobra's tail,

and it looked as if the fight would commence in earnest.

Neither, however, seemed anxious for close quarters, so

the enclosure was narrowed.
The mongoose then began to give the cobra some very

severe bites ; but the cobra after some fencing forced the

mongoose into a corner, ard struck it with full strength

on the upper part of the hind leg. We were sorry for the

mongoose, as but for the enclosure it would have escaped.

It was clear that on open ground the cobra could not have

bitten it at all ; wliile it was the policy of the mongoose
to exhaust the cobra before making a close attack. The
bite of the cobra evidently caused the mongoose great

pain, for it repeatedly stretched out its leg, and shook it,

as if painful, for some minutes. The cobra seemed ex-

hausted by its efforts, and putting down its head, tried

hard to escape, and kept itself in a corner. The mongoose
then went up to it and drew it out, by snapping at its tail,

and when it was out, began to bite its body, while the

cobra kept turning round and round, striking desperately

at the mongoose, but in vain.

When this had continued for some time, the mongoose
came at length right in front of the cobra, and after some
dodging and fencing, when the cobra was in the act of

striking, or rather, ready to strike out, the mongoose, to

the surprise of all, made a sudden spring at the cobra, and

bit it in the inside of the upper jaw, about the fang, atd

instantly jumped back again. Blood flowed in large

drops from the mouth of the cobra, and it seemed much

* The following interesting narrative has been obligingly forwarded to lis

by Prof. Andrews, of Queen's College, Belfast.
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weakened. It was easy now to see how the fight would

end, as the mongoose became more eager for the struggle.

It continued to bite the body of the cobra, going round it

as before, and soon came again in front, and bit it a second

time in the upper ja>v, when more blood flowed. This

continued for some time, until at last, the cobra being

very weak, the mongoose caught its upper jaw firmly, and
holding down its head, began to crunch it. The cobra,

howe\er, being a very strong one, often got up again, and

tried feebly to strike the mongoose ; but the latter now
bit its head and body as it pleased ; and when the cobra

became motionless and dead, the mongoose left it, and
ran to the jungle.

The natives said that the mongoose went to the jungle

to eat some leaves to cure itself. We did not wish to

prevent it, and we expected it would die, as it was severely

bitten.

In the evening, some hours after the fight, it returned,

apparently quite well, and is now as well as ever. It fol-

lows either that the bite of a cobra is not fatal to a mon-
goose, or that a mongoose manages somehow to cure

itself I am not disposed to put aside altogether what so

many intelligent natives positively assert.

This fight shows at any rate how these active little

animals manage to kill poisonous snakes. On open ground
a snake cannot strike them, whereas they can bite the

body and tail of a snake, and wear it out before coming
to close quarters. This mongoose did not seem to fear

the cobra at all ; whereas the cobra was evidently in great

fear from the moment it saw the mongoose.
Ratnapura, Ceylon, April li, 1871 R. Reid

AUSTRALIAN PREPARATIONS FOR OBSERV-
ING THE SOLAR ECLIPSE

THE following letter has been received at the ofiice of

the English Government Eclipse Expedition, from

the Government Astronomer at Melbourne :—

"Melbourne Observatory, Nov. 4, 1S71.
" My dear Sir,—The Eclipse instruments, copies of

instructions, and your letter, reached me safely. Some of

the instruments slightly damaged however, though not

serious. About halt the collodion bottles broken.
" The organisation of the Expedition is not yet quite

complete ; but a start, I think, is now certain. About
1,000/. has been contributed by various Australian

colonies ;—Victoria, 450/. ; New South Wales, 300/.
;

South Australia, 100/. ;
Queensland, 100/. ; and we ex-

pect to get 50/. from Tasmania. The cost of steamer,

&c., will be from 1,400/. to 1,500/. Twelve or fourteen

amateurs have joined, paying 30/. each for passage. The
voyage will occupy about four weeks, including a week
or ten days at Cape Sidmouth. The country at

Sidmouth is quite unknown, and inh.abited only by
Aboriginals, who, although not very warlike, are often

exceedingly troublesome. Little is known of facili-

ties for landing, <S;c., but as there are several coral islands

in the vicinity, it is possible we may select some of them
for observing stations, as they can easily be reached by
laden boats. The whole of the coral sea inside the barrier

reef is nearly always smooth water, so there cannot be
much surf to contend with. The Expedition will have to

start from here about the 20th instant.
" Now, about our equipment :—First, we have Grubb's

integrating spectroscope, which, by-the-bye, was con-

siderably damaged ; it had got adrift from its packing,

and had evidently made sundry excursions of its own
inside its case. Our instrument maker has set this right,

and it is now in good working order, and I tried it with

the hydrogen spectrum yesterday, and it performs satis-

factorily.
" Second, the large field analysing spectroscope came

out all right, only one reflector of the kind indicated

available, and that altazimuth mounting. Browning 8-inch.

We can hear of no others. We are busy making equa-
torial mounting for this, but I am afraid we shall have
no time to apply clock-work. One five-inch equatorial
with its clock-work will be devoted to photographs, for
this purpose the telescope will be dismounted and camera
substituted, as no good can be done with both.

" Third, Photography. We shall have to confine our-
lelves to the operations with the camera as indicated in
nstructions, and we are doing all we can to ensure good
ssults.

"Fourth. Polariscope work. —^The two polarimeters
mie all right. Prof. Wilson, of our University, has offered

to take charge of polariscope observations ; his experience
in experimenting on polarised light will ensure this part
being thoroughly done if clouds permit.

" I think we thoroughly understand all the instruments
and the instructions, and intend to take up such observa-
tions which appear from the latter to be most desirable,
and for which we have instrumental means.

" We have sets of Kirchhoff's and Angstrom's maps here^

we shall have several hand spectroscopes, opera-glasses,
&c., provided for general observations.

" The little tube with the compound spectra of Mg, Ba,
&c., appears to require Leyden jar and coil and a strong
current, even then I am doubtful if it can be used.

" We take up one or two field instruments to determine
position, &c.

" The observing party of Melbourne will number about
nine, that from Sydney about six. We can at best only form
two observing stations, and those not many miles removed
from one another. Sydney observers, under Mr. Russell,
will be engaged principally in photographs with refractor

and spectrum work (analysing), and possibly we shall be
able to arrange some polariscopes for them.

" I shall send you the earliest possible information of
our success or otherwise on our return, which will be
about Christmas.

" Our chances of fine weather are somewhat doubtful,
as the cloudy N.W. monsoon generally sets in about the
middle of December; it appears, however, that this sel-

dom fairly sets in till after Christmas, and as the eclipse
takes place on the 12th, we have some reason to hope for

success.
" We are trying to get a recording spectroscope ready,

but I am afraid there is scarcely time to finish it. The small
telescope has a loose tube around it, covered with paper.
The eye-piece and pointer slip across the field, and are
made to do so by a long lever, moved by a pricking frame,

/// is a loose tube forming recording barrel, i^^ is attached
to eye-piece by flat spring, // long lever pointed at a,

h slide bar parallel to telescope, p pricker frame which
slides along b b crossing «ye-piece and pointer to tra-

verse field (the lever and slide bar are drawn too parallel,

they should be more inclined to one another). By moving
/ up and down the slide bar the pointer is made to coin-

cide with a line, and the pricker p is pressed— after prick-

ing one set the loose tube is slightly revolved, and a second
set obtained. It is nearly complete, but has not been tried

yet. I hope you will have good success in India.
" At Cape Sidmouth we shall have 3m. 34s. totality, the

sun at an altitude of about 45°, a more convenient position

than I thought before the data were computed. Like you,we
are working almost night and day to get ready, for it was
only a fortnight ago I had authority from Government to

organise a party and prepare instruments. Again wishing

you the best success,

(Signed) " RoB. L. J.
Ellerv

"
J. Norman Lockyer, Esq."
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ELECTROPHYSIOLOGICA :

SHOWING HOW ELECTRICITY MAY DO MUCH OF WHAT IS

COMMONLY BELIEVED TO BE THE SPECIAL WORK OF A

VITAL PRINCIPLE
II.

2. How Ekctricily may do much of what is commonly
believed to be the work of a vital principle in muscular

action.

I
HAVE long held that a vital property of " irritability,"

or "tonicity," was unnecessary in muscular action.

As it seemed to me, the state of relaxation in living muscle
was to be accounted for by the mutual repulsion of m.ole-

cules arising from the presence in the muscle at the time

of a charge of electricity, sometimes positive, sometimes
negative ; as it seemed to me, muscular contraction,

whether in ordinary muscular action or in rigor mortis,

was nothing more than the result of the operation of the

elasticity of the muscle upon the discharge, sudden or

gradual, of the charge which had previously kept up the

state of relaxation. And I still hold that the state of re-

laxation is caused by the presence in the muscle of a

charge of electricity, and that muscular contraction is

brought about by the elasticity of the muscle coming into

play upon the discharge of this charge ; but, since I began
to work with the new (Quadrant Electrometer of Sir Wm.
Thomson, I have been obliged to take a different view
of the way in which the charge operates in causing relaxa-

tion. The fact, discovered by means of this instrument,

that there are two chirges of electricity in muscle, positive

and negative, was fatal to the idea that the state of relaxa-

tion was due to the mutual repulsion of molecules conse-

quent upon the presence in muscle of a single charge,

positive or negative. With either charge singly the idea

might be entertained, though it was not easy to understand
how, wanting effectual insulation, the electricity could be
kept to its work ; with two opposite charges, on the con-

trary, the attraction of each charge for the other must
neutraHse the repulsion arising from the presence of either

singly. Nor did 1 find away of escape from this difficulty

until 1 began to seek it in a totally different direction, even

in the theory according to which the sheath of muscular
fibre during rest is charged as a leyden-jar is charged.

Is it possible, I asked myself, that the two opposite

charges, disposed leyden-jar-wise upon the two surfaces of

the sheath, may cause elongation of the fibre by com-
pressing between them the elastic sheath ? Opposite
charges of electricity must attract each other ; that was
plain enough. Opposite charges attracting each other

across an elastic sheath may compress that sheath in

such a way as to cause elongation of the fibre ; that was
not impossible. Upon this view, too, there was no difficulty

in understanding how each charge was prevented from
escaping, and made to work in this manner, by the mutual
attraction of each for the other. In a word, the idea that

the two charges might act in this way in causing muscular
relaxation was far more easy to realise than that which
regarded the state of relaxation as the result of the mus-
cular molecules being kept in a state of mutual repulsion

by the presence of one charge in the muscle. And so it

was that it became necessary to look into this matter a

little more closely—to put it to the test of experiment, as

best I could.

In order to this, I began by inquiring whether the

idea in question was possible or not. I wanted to be
certain that the mutual attraction of two charges of
electricity, dispersed leyden-jar-wise upon the two surfaces

of the sheath of the fibre, would cause elongation, and
that the discharge of this charge would be followed by
contraction ; and, after several abortive attempts, I found
what I wanted, and more than I expected at first, by the
means which are represented in the accompanying
figure.

Vulcanised india-rubber sheeting being at once elastic

and dielectric, it occurred to me that this material was
the very thing for putting to the test of experiment what I

believed might happen in the elastic and dielectric sheath
of muscular fibre. I therefore took a band of this sheet-
ing, provided it with the conducting surfaces necessary
for charging and discharging it as a Leyden-jar is charged
and discharged, and had constructed an apparatus for
showing whether or not the anticipated changes in length
were produced by this charging and discharging. The
band (which is to be regarded as the counterpart of a strip

of the actual sheath of the muscular fibre) is 14 in. in

length by 2 in. in breadth, the commercial number of the
india-rubber sheeting being 30. The necessary conducting
surfaces to allow of the charging and discharging are made
by painting the band on each side with fluid dutch-metal,
care being taken to leave at the edges a sufficient un-
painted margin to secure the necessary insulation of the
two painted surfaces. The frame-work of the apparatus con-
sists of two strong brass pillars, iSin. in height, and 4 in.

apart, rising from a fiat brass stand. Across these pillars

work two axles, horizontal in direction and parallel to

each other—the one at the top, the other near the base,
immediately above the stand. At the middle of the upper
axle, midway between the pillars, is a wheel with a
grooved edge, 2 in. in diameter, which may be called the
driving-wheel ; at one end, which projects beyond the
pillar on that side, is another and larger wheel, 6 in. in

diameter, also with a grooved edge, which may be called

the multiplying-wheel. At one end of the lower axle,

beyond the pillar on that side and immediately under the
multiplying-wheel is a collar with a grooved edge ; at

the other end, also beyond the pillar on that side, is a
socket for carrying a long index, of which the free end
moves backwards or forwards before a graduated arc
fixed immediately over the socket upon the same pillar

near its top. The two axles move together, the upper
telling upon the lower by means of an endless band
which at one and the same time bites in the grooved edge
of the multiplying-wheel at the end of the one, and in

that of the collar at the end of the other ; and thus the

movements of the index before the graduated arc are

made to represent a very considerable exaggeration of the

movements of the upper axle. The india-rubber band is

clipped at each end in a clamp, acting by screws, and
having a hook on its free edge ; and, being so clipped, it

is fixed in a a vertical position by passing the hook on
the clamp at its lower end into a socket provided for it

on the stand, and by attaching the hook on the clamp at

its upper end to a string which passes over the grooved
edge of the driving-wheel to a short hanging rod with a
button at its lower end, upon which rod are to be slipped

coin-Uke weights, notched in the centre for this purpose,
which weights have to be so adjusted as to put the band
gently upon the stretch. In this way the band is so fixed

that it cannot lengthen or shorten without these changes
being made to tell upon the index, for as it lengthens

or shortens, the driving-wheel which moves the index
must be made to turn this way or that by the string

which bites into its grooved rim in passing from the

band to the weights. For charging and discharging, two
short pillars are fixed to the stand in front of and at a
short distance from the bottom of the band, that for the

foniier purpose having an ebonite shaft, that for the latter

being altogether metal ; and through holes in the caps of
these pillars the rods which are intended to serve as

the actual channels for the charge and discharge are

made to slide horizontally backwards or forwards in a
suitable direction. In charging, the electricity is supplied

to the metalhc surface on the front of the band by push-
ing forwards the charging rod so as to touch this surface,

and at the same timetakmg care that the discharging rod

is drawn back so as to leave the necessary break in the cir-

cuit. In discharging, the discharging rod is pushed home
so as to complete the circuit between the two opposite
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metal coatings of the band by touching the centre of the
charging rod. And for the rest, all that need now be said
of the apparatus (this is not all that has to be said, but
what remains has to do with a totally different set of ex-

periments, and had better be reserved until the time
comes for dealing with these experiments) is, that in order
to allow of this charging and discharging, the metal sur-

face at the back, instead of being insulated all round like

the metal surface at the front of the band, is put in com-
munication with the earth by bringing it down a little so

as to allow it to be clipped by the metal clamp which
fixes the band to the stand.

In the actual experiment with the band, all that has to

be done is first to charge and then to discharge, watching
the index the while. It was anticipated that the band
would elongate with the charge, and shorten with the dis-
charge, and this is what happens in fact ; for on charging,
the index at once moves before the graduated arc in the
way which shows that the band elongates in proportion
to the charge, and on discharging it suddenly jumps back
again to the position it occupied before the charging, these
forward and backward movements being through 40' or
60°, or even over a still wider range, and not merely through
one or two degrees. The band plainly elongates in pro-
portion to the charge. The band as plainly shortens in

proportion to the discharge, suddenly or gradually, as the

case may be, suddenly if the charge be augmented until

it overleaps the barriers of insulation, or if the discharge be
brought about by pushing home the discharging-rod, gradu-
ally if the band be charged and then left to discharge itself

slowly by keeping back the discharging-rod. And these

results are constant, provided only before charging and
discharging the weights attached to the band are so ad-

justed as to balance without overbalancing the elasticity

of the band— a matter which is easily managed with
but little patience and practice.

All, in fact, that was anticipated is fully borne out by
the experiment. And thus it may be taken for granted
that elongation of the muscular fibre tiiay be caused by
the attraction of two opposite charges of electricity

disposed leyden-jar-wise upon the two surfaces of the

sheath of this fibre, and that contraction of this fibre may
follow the discharge of these charges ; for what is assumed
to happen in this case is nothing more than what does
actually happen with the band of india-rubber sheeting

under perfectly analogous circumstances.

But if this be the way in which muscular fibre may be
afiected by its natural charge and discharge, how will it be
affected by an artificial charge of the same kind t Will

this artificial charge—the sheath being still a dielectric

—

act like the natural charge, the charge imparted to one
side of the sheath inducing an equivalent amount of the

opposite charge on the other side? Will the artificial charge,

presuming it to be larger in amount than the natural
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charge, overrule the natural charge ? Will the artificial

charge^ thus larger in amount than the natural, produce a

o-rearer degree of elongation in the muscular fibre than

that which is natural to the fibre ? Will the contraction

following the discharge of this artificial charge be greater

in amount than that which is natural to the fibre, because

the elasticity of the muscle has freer play under these

circumstances ? These questions, and others also of a

like nature, are suggested by the experiment upon the

elastic band ; for not only does the band elongate

with the charge and shorten with the discharge, but the

elongation and shortening are manifestly in proportion

to the amount of the charge and discharge. Nor are these

questions unanswerable. On the contrary, answers may
be found in more ways than one—in the examination of the

phenomena of electrotonus more particularly ; and these

answers are in no way ambiguous in their meaning.

In electrotonus are strange modifications of mus-

cular action. In electrotonus, too, as I have shown

elsewhere,* are strange modifications of the electric con-

dition of the parts, there being everywhere in the region

of anelcctrotonus a positive charge overflowing from the

positive pole of the battery employed in the production of

electrotonus, there being everywhere in the region of

cathelectrotonus a negative charge overflowing from the

negative pole of the same battery. In anelectrotonus

there is a positive charge, not only present, but at work
;

in cathelectrotonus there is a negative charge, not only

present, but at work. At work certainly, for as I have

shown, the movements of the needle of the galvanometer

characteristic of electrotonus are caused by the movement,

not of a vokaic current, but of these charges through the

coil of the instrument, the movement of cathelectrotonus

by the flow of the negative charge, that of anelectrotonus

by the flow of the positive charge. At work also, as I have

also shown, in modifying muscular action. At all events,

the presence of a positive charge in anelectrotonus and

of a negative charge in cathelectrotonus are facts, and

therefore I am justified in looking to the phenomena of

muscular action in the two electrotonic states with a view

to find answers to the questions now under consideration.

At the onset of the inquiry, however, a grave difficulty

has to be coped with—a difficulty as to facts, for the

actual facts are not what they are believed to be. In a

word, it is not true that the action of anelectrotonus upon

muscular action is essentially different from that of cath-

electrotonus. Differences there are no doubt, but not any

that will prove to be of moment in the present place. It

is a fact that muscular action is suspended, not in anelec-

trotonus only, but in cathelectrotonus as well as in

anelcctrotonus. It is a fact that muscular i-ioiioalion is a

phenomenon common to both electrotonic states. Nor are

these the only points in the history of electrotonus which

require to be looked into carefully. So that, before pro-

ceeding further in this matter, it is necessary to ascertain

what are the facts which have here to be dealt with.

The true history of muscular action during electro-

tonus may be well seen in the gastrocnemius of a frog by
means of certain experiments for the exhibition of which

the apparatus already used in the experiment with the

elastic band is furnished with certain parts which have yet

to be described. These parts consist of a pillar and a

platform resting upon it horizontally, the pillar rising from

the side of the stand opposite to that occupied by the

charging and discharging rods. The pillar has a telescope

arrangement, by which its length may be altered, and a

screw-collar, by which it may be fixed at any length. The
platform consists of a four-sided metal floor, five inches

in length by three in breadth, with a narrow and rather

thick border of ebonite in which are two binding screws

for holding electrodes upon each of its sides, with a long

roller at one of its ends, and with a moveable gutta percha

cover of such a shape and size as to allow it to be slipped on
• "Dynamics of Nerve and Muscle." Macmillan, 1870.'.'

and off between the ebonite borders, and fixed when on

by having its edges made to play under the hollowed-out

inner margins of the borders. In the actual experiment

what has to be done is—to remove the elastic band and
the weights attached to it—to fix the platform, so that it is

a little behind and above the level of the driving-wheel,

with the end to which the roller is attached turned towards

this wheel—to fix the wires from the battery and induction

apparatus to the binding-screws on the platform, the

wires from the battery being carried to the side on which

the screws are farthest from the roller (the battery, I

should have said, consists offour medium-sized Bunsen- cells,

and the induction-apparatus is one in which the secondary

coil may be slipped altogether away from the primary—

a

Du Bois-Reymond's inductorium, in fact),—to prepare a

frog's hmb by stripping off the skin and dissecting away
all parts of the thigh except the sciatic nerve,—to remove
the gutta-percha cover from the platform, and pin upon it

the prepared limb with its heel close to one end, care

being taken not toinjure the nerveor musclein doing this,

—

to tie to the tendo-achillis the string which belongs to the

weights,—to put back the gutta-percha cover into its place

with the limb thus pinned and arranged upon it, the string

attached to the tendo-achillis being brought out over the

end which comes next to the roller,—to carry this string

over the driving-wheel to the rod carrying the weights,

—

and to adjust these weights so as to put the gastro-

cnemius gently on the stretch,—and lastly, to draw out the

nerve, and carry it first across the electrodes belonging to

the induction-apparatus and then across those belonging

to the battery, these electrodes, to allow of this, being

made to point inwardly to a sufficient distance across the

platform, two from one side, two from the other. In this

way, when the circuits are closed (they are open at first)

the nerve may be acted upon by voltaic and faradaic elec-

tricity as in an ordinary experiment in electrotonus. In

this way, any change in the length of the gastrocnemius

must tell upon the index, just as the changes in the length

of the elastic band were made to tell, only in the con-

trary direction.

These arrangements being made, two experiments have
to be tried, the one for exhibiting the action of anelectro-

tonus upon the gastrocnemius, the other for exhibiting

that of cathelectrotonus, and each differing from the

other only in the relative position of the voltaic poles, the

positive pole being next to the insertion of the nerve into

the muscle in analectrotonus, the negative pole being in

this position in cathelectrotonus.

In the experiment for exhibiting the action of anelectro-

tonus upon the muscle—that with the positive pole in the

position next to the insertion of the nerve into the muscle

—there are three distinct steps, the first taken before

setting up the state of anelectrotonus, the two others after

this time.

The first step, or that which is taken before the esta-

blishment of anelectrotonus, is to tetanise the muscle with

faradaic currents only just strong enough to act upon the

muscle at all in this way. In this case the circuit of the

induction-apparatus is closed, but not that of the voltaic

battery, and therefore the nerve is acted upon by faradaic

currents before the establishment of anelectrotonus. At
first, the faradaic currents used arc strong enough to

tetanise the muscle effectually ; then these currents are

weakened by drawing away the secondary coil from the

primary until the tetanus comes to an end ; last of all, the

tetanus is brought back again to the very slightest degree

by moving the secondary coil back again towards the

primary coil, and leaving it at the point where the currents

produced in it just begin to have a tetanising action. This
is the first step in the experiment.

The second step consists in the establishment of an-
electronus while the nerve is still being acted upon by
these feeble faradaic currents. Hitherto the circuit of the

induction apparatus was closed, while that of the voltaic
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battery was left open. Now the latter circuit is also

closed, and with this result—that the index gives a sudden
great jump in the direction showing contraction, and then,

immediately moving in the opposite direction to that

signifying contraction, takes up a position on the other
side of zero—at 1

5^ or 20^, it may be—a movement show-
ing, not contraction, therefore, but elongation. Eliminating,

as non-essential, the strong contraction which happens at

the closing of the circuit—for this has to do, not with an-
electrotonus, but with the cxtra-cui iiiit which traverses

the nerve between the poles at the closing of the voltaic

circuit—what happens, therefore, on the establishment of

anelectrotonus is, fint, suspension 0/ the /t'A7;»vci' caused by
the feeble faradaic currents ; and, secondly, elongation of
7)iusc!e. This is the second step of the experiment, and
these the results.

The third step follows upon the second. Its object is

to ascertain whether the tetanus may be made to re-

turn during anelectrotonus by slightly increasing the

strength of the faradaic currents acting upon the nerve
;

and the way of arriving at this is to leave the voltaic

circuit still closed, to go on moving the secondary coil

of the induction apparatus nearer to the primary, and
to stop the moment the faradaic currents acquire strength

enough to call back any tetanus. And this is what
happens—that after moving the secondary coil but a
short distance towards the primary, the index shows, not
only that the tetanus has reappeared, but that it has re-

appeared in greater force. Before the establishment of
anelectrotonus, the tetanus caused by faradaic currents
only just strong enough to tetanise the muscle carried the
index to 20° or thereabouts ; after the establishment, the

tetanus caused by faradaic currents only just strong enough
to exert a tetanising action moved the index to 40° or
60°. In a word, contraction may happen in anelectrotonus,

and when it happens it is considerably increased in

amount. This is the third step of the experiment, and this

the result.

In the experiment for exhibiting the phenomena of

cathelectrotonus—that in which the negative voltaic pole

is placed next to the insertion of the nerve into the muscle
— all the steps are the same, and so are the results. The
setting up of cathelectrotonus suspends the tetanus caused
by feeble faradaic currents, and causes elongation in the

muscle. The tetanus brought back during the cathelec-

trotonus by currents only just strong enough to have a
tetanising action is in increased force. The degree of

elongation is the same as in anelectrotonus. The increase

of contraction is the same as in anelectrotonus. The only

difference, indeed, between the two experiments is this,

that somewhat feebler faradaic currents serve to recall

the tetanus in cathelectrotonus than those which were re-

quired to do this in anelectrotonus.

Nor are these facts at variance with those which are

brought to light when the state of electrotonus is pro-

duced by a smaller amount of battery power—by a
single element, for example. In this case it often happens
(not always) that the tetanus caused by salt or very feeble

faradaic currents is suspended by anelectrotonus, and
intensified by cathelectrotonus. It seems as if there was
an essential difference between this action of the two
electrotonic states upon nerve and muscle, but after what
has just been seen this is by no means a necessary conclu-

sion. It has been seen that anelectrotonus has a greater

power of suspending tetanus than cathelectrotonus, there-

fore tetanus may be suspended by anelectrotonus when it

is not suspended by cathelectrotonus. It has been seen
that during both anelectrotonus and cathelectrotonus

contraction when it happens is greater than that which
happens in the non-electrotonised state ; and there-

fore, during cathelectrotonus, if tetanus be not suspended,
it is likely to be intensified. This is all. The facts are

in keeping with those which have gone before when they
are properly looked into, and there is no ground in them

for supposing that there is an essential difference between
the action of anelectrotonus and cathelectrotonus—no
ground for supposing that the effects of using a small
battery power in the production of electrotonus are in any
way different from those which attend the use of a larger

power of this kind. C, B. Radcliffe

CONJOINT MEDICAL EXAMINATIONS*
"XITE are able to open the new year with the satisfactory
• • announcement that the last difficulty has been

removed which impeded the action of the great medical
examining incorporations of England in uniting to frame
a conjoint scheme for a minimum examination, which will

constitute, in fact, a single and uniform portal to the pro-

fession. All the committees of the bodies concerned have
signified their approval of the following scheme :

—

In view of the legal difficulties which have been stated

by the Society of Apothecaries to prevent that society

taking part in the formation of an examining board in this

division of the United Kingdom, it was resolved :

I. That a board of examiners be appointed in this divi-

sion of the United Kingdom by the co operation of the
Royal College of Physicians of London, the Royal College
of Surgeons of England, and of such other of the medical
authorities in England, mentioned in Schedule (A) to the

Medical Act, as may take part in its formation ; it being
understood that, liberty being left to such co-operating

medical authorities to confer, as they think proper, their

honorary distinctions and degrees, each of them will ab-

stain from the exercise of its independent privilege of
giving admission to the " Medical Register."

II. That the Board be constituted of examiners, or of

examiners and assessors appointed by the several co-

operating medical authorities.

III. That examiners be appointed on the following sub-
jects : Anatomy and physiology ; chemistry ; materia
medica, medical botany, and pharmacy ; forensic medi-
cine ; surgery ; medicine; midwifery ; or on such subjects

as may be hereafter required.

IV. That no examiner hold office more than five suc-

cessive years, and that no examiner who has continued in

office for that period be eligible for re-election until after

the expiration of one year.

V. That the examiners be appointed annually by the
several co-operating medical authorities on the nomina-
tion of a committee, called herein " The Committee of

Reference ; " but no member of the Committee of Refer-
ence shall be eligible for nomination as an examiner.

VI. That a Committee of Reference, to consist of an
equal number of representatives of medicine and surgery,

be appointed as follows : One representative of medicine
and one representative of surgery to be appointed by each
of the Universities in England ; four representatives o(

medicine to be appointed by the Royal College of Physi-
cians of London ; four representatives of surgery to be
appointed by the Royal College of Surgeons of England.

VII. That one-fourth of the Committee of Reference go
out of office annually, and that, after the first four years,

no retiring member be re-eligible until after the expira-

tion of one year.

VIII. That the duties of the Committee of Reference
be generally as follows : i. To determine the number of
examiners to be assigned to each subject of examination.
2. To nominate the examiners for appointment by the
several co-operating medical authorities. 3. To arrange
and superintend all matters relating to the examinations,
in accordance with regulations approved by the co-ope-
rating medical authorities. 4. To consider such questions
in relation to the examinations as they may think fit, or
such as shall be referred to them by any of the co-ope-

* Reprinted from the British Medical yourytat.
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rating medical authorities, and to report their proceedings

to all the said authorities.

IX. That there be two or more examinations on profes-

sional subjects, and that the fees of candidates be not less

than thirty guineas to be paid in two or more payments.

X. That every matriculated student of an English uni-

versity who shall have completed the curriculum of study

required by his university, and shall have passed such an

examination, or examinations, at his university as shall

comprise the subjects of the primary examination, or

examinations, conducted by the Board, be eligible for ad-

mission to the final examination ;
and that every candi-

date so admissible to examination be required to pay a fee

of five guineas, but he shall not be thereby entitled to the

license of the Royal College of Physicians of London, nor

to the diploma of member of the Royal College of Sur-

geons of England, without the payment of an additional

fee of not less than twenty-five guineas.

XL That every candidate who shall have passed the

final examination conducted by the Board shall, subject

to the by-laws of each hcensing body, be entitled to receive

the license of the Royal College of Physician of London,

and the diploma of member of the Royal College of Sur-

geons of England.
This is signed by George Burrows, President of the

Royal College of Physicians, and George Busk, President

of the Royal College of Surgeons.

Sir Roundcll Palmer, Mr. Denman, and Mr. Bevis have

given their opinion that this scheme can be legally carried

fnto effect by means of by-laws to be adopted by the re-

spective Colleges of Physicians and Surgeons. This

opinion was presented at the meeting of the Joint Com-
mittee on the 3rd inst. The examiners in surgery will be

chosen fromamong the examiners whohavebeen appointed

under the charters of the College of Surgeons, and the

Court of Examiners will adopt the certificate of the new
examining body.

Meetings are being held in Dublin with a view to the

formation of a conjoint examining board for Ireland. So

far, no insurmountable difficulty has arisen in the several

matters which have come under the notice of the deputed

representatives of the Universities and of the other licens-

ing bodies, and it is hoped that the board, as proposed,

will become an accomplished fact. A claim was put for-

ward by the Universities that the first part of the profes-

sional examination conducted by the conjoint board

should not be required of university students who had

passed their examination on the same subjects ; and that

in their case the examination should be confined to the

final one. To this, however, the other licensing bodies

properly objected ; but an offer has been made by the

other corporations that the preliminary examination

should be wholly conducted by examiners appointed by

the Universities.

NOTES

The celebrated ethnological collection of the late Dr. Gustavus

Klemm, of Dresden, which had obtained a world-wide celebrity

from its riclmess in illustrations of dress and ornaments, house-

hold utensils, furniture, warlike, fishing, and hunting implements,

&c. extending from the earliest times down to the immediate

present, has been purchased by suliscription, and transferred to

Leipsic, where it forms the nucleus of tlie new German Central

Museum of Ethnology, and around which is to be grouped what-

ever additional material can be procured in illustration of the

"eneral plan. ,A.n earnest appeal is made by the officers and

others interested in this enterprise to their countrymen and

others in the United States for contributions. It will occupy the

place in Germany of the great Archajological Museum of

Copenhagen : of that of Mr. Blackmore at Salisbury, in England

;

of the Museum of St. Germain, near Paris, under direction of

M. Mortillet ; and of the Smitlisonian and Peabody Museums in

the United States.

The Exhibition of Neolithic Instruments by the Society of

Antiquaries at Somerset House will be re-opened to-morrow,

and will finally close on Thursday, January iS. For tickets apply

at the Society's apartments.

On Saturday last, at an early hour in the morning, the female

hippopotamus in the Zoological Society's gardens gave birth to a

young one—being the second occasion on which this interesting

occurrence' has taken place. As in the former case, it has been

found necessary to close the building in which the female is

placed entirely, not even the keepers entering into it except

when absolutely necessary, in consequence of the extreme savage-

ness and jealousy exhibited by the fond mother. Some days

must therefore elapse before the " little stranger " can be prepared

to undergo the ordeal of public exhibition.

Another interesting addition just made to the Zoological

Society's collection is a young specimen of the King Penguin

{Aplcrodytes pcnnanti) from the Falkland Islands. For this re-

markable bird, which is still in the down-plumage, the Society

aie indebted to the kind exertions of F. E. Cobb, Manager of

the Falkland Islands Company, who has been for some time en-

deavouring to obtain living examples of this species for the

Society. The King Penguin is placed in the great eastern aviary,

along with a specimen of the Cape Penguin (Sphemsciis di-iiiersi(s)

which has been for some time under the Society's care.

We have just received the fourth report of the Radcliffe

Trustees from the Radcliffe Librarian, Dr. Henry W. Acland,

uicluding also a catalogue of the transactions of societies, periodi-

cals, and memoirs, available for the use of professors and ofstudents

in the Libraiy ; a catalogue of books recommended to students

in physical science by the museum professors ; and the Regula-

tions of the Library. The additions to the Library are made, as

far as the annual grant of 500/. will allow, either on the judgment

of the librarian as to the intrinsic value of a work, or on the

advice of a professor, or upon the knowledge that students re-

quire it.

It is stated that the average yearly number of visitors at the

South Kensington Museum during the last five years has been

905,084.

The University Court of the University of Edinburgh, at a

meeting held on Tuesday, Jan. 2, declined to give effect to the

recommendation of the Senatus, that the regulations in reference

to the medical education of women should be rescinded. The

Court guarded itself against being understood to indicate any

opinion as to the claim of women to proceed to gi'aduation, or as

to the powers of the University to confer on women degrees in

the faculty of medicine.

The Second Course of Cantor Lectures of tlie Society of Arts

for the session will be delivered by the Rev. Arthur Rigg, M. A.,

on "Mechanism." Tlie first lecture will be given on Monday
evening, Feb. 5, at eight o'clock, and the remainder of the course

will follow on the five succeeding Monday evenings.

At the annual meeting of the Birkbeck Literary and Scientific

Institution, Sir John Pakington, M.P., in the chair, it was stated

that, during the past year, the following new subjects have been

introduced into the curriculum of the Institution :—Acoustics,

Light and Heat, Practical Chemistry, Mineralogy, Metallurgy,

and the Theory of Music.

The authorities of the American Museum of Natural Histoiy,

at the Central Park in New York, have set apart Monday and

Tuesday especially for the use of those persons who may desire
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to examine the specimens in the Museum for the purpose of

special study. Notifications of this arrangement have been dis-

tributed to the principal learned societies throughout the country,

inviting them to attend on these days.

I)e La Rue's indelible diaries for 1S72 are as usual beautifully

printed and bound, with ample room for memoranda. We miss

the astronomical article, but still the letter-press being curtailed

is an advantage, the book being less weighty for the pocket.

The desk diary is a most useful appendage to the writing table,

containing;, besides the almanack, tables, &c., extra pages for

memoranda and accounts.

The eighth Annual Report is issued of the Belfast Naturalists'

Field Club for 1S70-71. The papers of which abstracts are

printed in the Report are of varied interest, the subjects comprised

including—" The Geographical Distribution of Cyclones," " The

Latest Fluctuations of the Sea Level on our own Coasts," " Ocean

Currents and their Effect on Climate," " Report of a Committee

appointed to examine some Ancient Remains in the neighbour-

hood of Armoy, county Antrim," and numerous others. A
number of prizes are offered to be competed for during the session

ending March 31, for the best herbarium, collections of fossils,

recent Crustacea and Echinodermata, shells, insects, sponges,

&c., and others.

Prof. Halford has received from Simla the thanks of the

Government of India for his paper on " The Treatment of Snake-

bite by the Injection of Liquor Ammoni.-e into the Veins." The
Governor-General in Council has determined to have Dr. Ilal-

ford's pamphlet reprinted for general distribution to medical

officers in different parts of India. It appears to be placed

beyond doubt that this treatment is by far the most efficacious

yet discovered in cases of poisonous snake-bite.

CoNDURANGO root, the reputed specific for cancer, is becoming

a subject of speculation in Ecuador and the United States. In

Ecuador it has reached 17/. a ton, but in New York it has been

selling for fabulous prices, though its virtues are contested. The
Government of Ecuador has imposed an export duty. The

Condurango root is now reported to have been discovered

by Mr. Simmons in the neighbourhood of Santa Marta in

Colombia or New Granada, and a small shipment has been

made to the United States. It is not stated whether it has been

tried for cancer in that country.

The Chilian Government has sent the war steamer Cliacabuco

to survey the islands of Guaiatecas.

The U.S. Government has directed a survey of the Bay of

Limou, the Atlantic terminus of the new Costa Rica Railway,

where a city is being laid out with a pier.

Anthracite coal has been discovered in the district of San

Miguel, five miles from the capital of Costa Rica in Central

America. There are several seams of about 40 miles wide, and

the coal has been proved to be of good quality. A railway is in

progress in the neighbourhood. It may be remembered that

coal is also found in the .State of Panama.

It is noted as remarkable that a spring of fresh water has

been discovered near Mollendo in Peru.

The pearl oysters are said to have disappeared this season

from the Madras coast, as well as from that of Ceylon.

M. Bertillon lately read before the Academy of Medicine in

Paris a paper on the relative influence of marriage and celibacy,

based on statistical returns derived from France, Belgium, and Hol-

land. In France, taking the ten years 1S57-66, he found that, in

1 ,000 persons aged from 25 to 30, 4 deaths occurred in the married,

lo'4 in the unmarried, and 22 in widowers ; in females at the

san»e age, the mortality among the married and unmarried was

the same—9 per 1,000, while in widows it was 17. In persons

aged from 30 to 35, the mortality among men was, for the mar-

ried, II per 1,000, for the unmarried, 5, and for widowers, 19

per 1,000 ; among women, for the married, 5, for the unmarried,

10, and for widows, 15 per 1,000. There appears to be a general

igreement of these results of marriage in Belgium and Holland,

as well as in France.

We are so accustomed to associate tattooing almost entirely

with the natives of New Zealand and the Indians of North

America, that it comes to us almost as a new fact to learn from

a correspondent of tlie Fidd what a higli standard the art of

tattooing has reached among the Japanese. There we find men
who make it their business to tattoo others, and these "pro-

fessors of tattooing " are artists of no mean power, " for no india-

rubber or ink-eraser can possibly take out a false line once im-

printed ; and they most invariably in the ' printing in ' improve

upon the drawings previously made." The bettoes or Japanese

grooms will frequently have depicted on their skins, not only

perfectly-drawn pictures of birds, reptiles, beasts and fishes, but

also representations of whole scenes, often from some old legend

or history. A very common device is the red-headed crane, tha

sacred bird of Japan, depicted standing on the back of a tortoise,

and this is emblematic of woman's beauty treading down man's

strength. These designs are pricked in by needles, and two or

three colours are used.

Prof. Kengott, of Zurich, states that a hail-storm lasting

five minutes occurred at eleven o'clock in the morning oi

August 20, 1 87 1, the stones from which were found to possess

a salty taste. Some of them weighed twelve grains. They

were found to consist essentially of true salt, such as occurs

in Northern Africa on the surface of the plains, mainly in

hexahedric crystals or their fragments, of a white colour, with

partly sharp and partly rounded grains and edges. None of

the crystals were entirely perfect, but appeared as if they had

been roughly developed on some surface. They had probably

been taken up and brought over the Mediterranean from some

part of Africa, just as sand is occasionally transported thence

to the European continent and the Canaries by means of

fiurricanes. A still more remarkable phenomenon has been

recently recorded by Prof. Eversmann, of Kasan—namely, the

occurrence of hailstones, each containing a small crystal of sul-

phuret of iron. These crystals were probably weathered from

some rocks in large quantity, and were then taken up from the

surface of the ground by a storm, and when carried into the hail-

forming clouds served as a nucleus for the formation of hail-

stones.

A practical extension of the metalliferous region of Chile to

the south is announced in the discovery of rich silver deposits in

the southern province of Nuble. The place is called Cuesta del

Caracol, and is between the Rivers Lota and Nuble, about fifty

miles from San Carlos towards the east. The standard on assay is

estimated at looib. of silver to the ton. Operations are already

prepared on a large scale. The Lota district has hitherto only

been known for its large trade in coal and fire-bricks.

The Indian Government has taken measures for a survey of

the Tenasserim tin mines and their present state of production,

for which purpose it has despatched Mr. Mark Fryar, mining

engineer, to that province.

In the native State of Kolapore in the Bombay Presidency

sheep suffered from a strange form of animal plague. This con-

sists of a swarm of unusually voracious leeches. Bt-sides this

the wolves were out, carrying off children, invalids, and the aged

in the exposed villages.

A WHITE elephant having been discovered in our possessions

in Tavoy, on the Malay Coast, the Buddhist sovereigns are ex-

tremely anxious to obtain such anjimportant minister of religion.
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The King of Burmah has made special application to be favoured

with the holy beast.

Ax earthquake took place at Valparaiso in the early part of

November (date not given) at 10.5 P.M. The shock was smart,

and apparently from E. to W. There was another slighter

shock shortly after midnight.

On Oct. 10 an earthquake was felt at Salvador, also in Cen-

tral America, at 8.27 A.M. It was slight. Another was felt on

the 1 2th, at 11.36 P.M., lasting nineteen seconds, with a strong

shock. After the 12th were two slight shocks, it is to be sup-

posed conforming with those of Nicaragua.

On Sept. 25 an earthquake was felt at Carrizal Bajo, in

North Chile, at 4.3 p.m., preceded by aloud noise.

Three islands have lately been surveyed by the United

States Government in the North Pacific Ocean. They are

Ocean Island, in latitude 28" 25' N., longitude 178° 25' W.

Midway Island, or Brooks Island, in latitude 28° 15'N., longitude

178' 20' W. ; Pearl and Hermes Islands, latitude 27° 50' N., and

lontfitude 175° 50' N. They are all three coral islands, and

abound in turtle, and birds were found in great numbers. There

is but little guano and not much vegetation.

In connection with the bad weather in November in the Bay

of Bengal, the telegraph lines were on the loth affected by earth-

lines on the east coist of India. At Madras these currents were

first noticed at 6 a.m., they abated at 4 p.m., and were strongest

in the lines forming a considerable angle with the magnetic me-

ridian. They were also observed in the Madras cable. In Cal-

cutta the currents were noticed at about 3 a.m. and ceased at

2 P.M.

ANCIENT ROCK INSCRIPTIONS IN OHIO *

SEVERAL diagrams were presented to the section representing

rock sculptures in Ohio, that are presumed to be ancient and

to have some significance. The largest is a tracing made by Dr.

J. H. Salisbury, of CleveLand, with the assistance of Mrs. Salis-

bury, from a mural face of conglomerate, near the famous " Black

Hand " in Licking County, Ohio. Once there was a space of ten

or twelve feet in height, by fifty or sixty feet in length, covered by

these inscriptions. Most of them have been obliterated by the

recent white settlers.

In 1 86 1, Dr. Salisbury took copies from a space about eight by
fifteen feet, by laying a piece of coarse muslin over them, and

tracing sucli as remain uninjured, life size, on the cloth. In this

space there are found tobe twenty-three characters, most of which

are the arrow-head or bird-track character. These are all cut on
the edge of the strata, presenting a face nearly vertical, but a

little shelving outward, so as to be sheltered from the weather.

Another copy of the remnants of similar inscriptions was taken

by Colonel Whittlesey and Mr. J. B. Comstock, in 1869, from

the "Turkey Foot Rock," at the rapids of the Maumee, near

Perrysburg. These are on a block of limestone, and in the course

of the twenty-five past years have been nearly destroyed by the

hand of man. What is left was taken by a tracing of the size of

nature.

On the surface of a quarry of grindstone grit at Independence,

Cuyahoga County, Ohio, a large inscribed surface was uncovered

in 1854. Mr. B. Wood, Deacon Bicknell, and other citizens of

Independence, secured a block about six feet by four, and built it

into the north wall of a stone church they were then building.

Colonel Whittlesey presented a reduced sketch, one-fourth size of

nature, taken by Dr. Salisbury and Dr. J. M. Lewis, in 1S69,

which was made perfect by the assistance of a photographer.

Some of the figures sculptured on this slab are cut an inch to an

inch-and-a-half in the rock, and they were covered by soil a foot

to eighteen inches in thickness, on which large trees were grow-

ing. Like all of the others, they were made by a sharp-pointed

tool like a pick, but as yet no such tool has been found among
the relics of the mound-builders or of the Indians. The figures

* Paper read before the American Association for the Advancement of
Science, Section of Archajology, by C. Whittlesey. Reprinted from tire

t NaUtralisi.

are very curious. Among them is something like a trident, or

fish-spear, a serpent, a human hand, and a number of track-like

figures, which the people call buffalo-tracks, but which Dr.

Salisbury regards as a closer representation of a human foot

covered by a shoe-pack or moccasin. Another figure somewhat
resembles the section of a bell with its clapper.

Near the west line of Belmont County, Ohio, Mr. James \V.

Ward, then of Cincinnati, now of New York, in 1859 took a

sketch of two large isolated sandstone rocks, on which are groups

of figures similar to those already noticed. Here are the bird-

track characters, the serpent, the moccasin or buffalo-tracks, and

some anomalous figures. These are plainly cut, with a pick, into

the surface of the rock, which, like the Independence stone, is

substantially imperishable. Here we have also the representation

of the human foot, and the foot of a bear. Another figure, which

appears to be the foot of some animal with four clumpy toes.

Prof. Cope thinks may be the foretrack of a Menopome. One
peculiarity of these sculptured human feet is a monstrously en-

larged great-toe joint, even greater than is produced by the modern
process of shoe-pinching. This has been observed in other ancient

carvings of the human foot upon the rocks near St. Louis, Mis-

souri. These feet range in size from seven to fifteen inches in

length. Of all these representations, the bear's foot is closest to

nature. The bird-track, so called, presents six varieties, some of

which are anatomically correct. The human hand is more perfect

than the foot.

Dr. Salisljury finds, on comparison of these syinbolical figures

with tlie Oriental sign-writing, or hieroglyphical alphabets, that

there are many characters in common. Some Soo years before

Christ, the Chinese had a bird-track character in their syllable

alphabet. The serpent is a symbol so common among the early

nations, and has a significance so various, that very little use can

be made of it in the comparison.

These inscriptions differ materially from those made by the

modem red man. He is unable to read that class of them which

appears to be ancient.

Lieut. Whipple has mentioned in the " Government Report ot

the Pacific Railroad Surveys," an instance of the bird-track

character inscribed upon the rocks of Arizona. Prof. Kerr, of

North Carolina, states that he has noticed similar characters cut

in the rocks of one of the passes of the Black Mountains, at the

head of the Tennessee river.

These facts indicate wide-spread universality in the use of this

style of inscription, and they indicate something higher than the

present symbolical or picture writing of the North American
Indians.

SCIENTIFIC SERIALS
MoiitJily Microscopical Journal, January.— " The markings on

the Battledore scales of some of the Lepidoptera." By John
Anthony, M.D., &c. In this paper the author contributes the

result of his observations on the plumules of /'c)/iw«w<?//w.-i/iU7.r,

from which he is led to the conclusion that the markmgs on the

ribs of the scales are elevations, very much resembling in shape

the vegetable glands on the petal of Anagallis, that is, the eleva-

tions have a base, a column, and a rounded head, or capital ; the

form being very much like that of an ordinary collar->tud. The
methods employed during observation are detailed in the p.iper,

which is illustrated by two plates.— "The Nerves of Capillary

Vessels and their probable action in health and disease." By
Dr. Lionel S. Beale, F. RS., This paper is divided into two
parts, the anatomical investigation, and probable mode of action.

The fir..>t part, containing the results of anatomical investigation

alone, is published in the current number of the journal. The
sections of this paper are, " Structure of Capillaries," "Nuclei
or Masses of Bioplasm of Capillaries," "Nerve Fibres," ** Ar-
rangement of the Nerve Fibres distributed to the Capillaries,"

"Central Origin and Peripheral Connections of Nerve Fibres

distributed to the Capillaries," and the " Method of Demonstra-
tion." Such an important contribution to microsCDj^ic anatomy
could not be abstracted within the limits of this notice with

justice to the author and his subject. W^e therefore commend it

to the notice of all interested therein, with the assurance that they

will find much matter for reflection.—On a New Micrometric
Goniometer Eye-piece for the Microscope. By f. P. Southworth.

The eye-piece micrometer here described is obtained by photo-

graphic reduction from heavy India-ink lines drawn on a white

Bristol board. In the micrometer the lines are n^ of an inch

apart, and jet black, whilst the spaces between them are trans-
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lucent enough to admit of the accurate measurement of the details

of minute alg;e and fungi to the i-^Xisi, of an inch. The goniome-
ter is also described. Both are said to posses advantages not
secured before by any instrument. Tlie remaining papers are

—

Note on Dr. Barnard's Remarks on the Examination of Nohert's
Nineteenth Band, by J. J. Woodward, Assist. Surg. U.S. Army ;

a New Erecting Arrangement, especially designed for use with
binocular microscopes, by R. H. Ward, M.D., ; and On the

Action of Hydrofluoric Acid on Glass, viewed Microscopically,

by H. F. Smith.

Of the Mcmoircs d^ la Socii^U tie Physique €t d^J-fistoin' N'atU'

relic de Geiihe the first part of the twenty-first volume has re-

cently been published. It is chiefly occupied by an admirable
memoir on the Orthopterous family Mantidcf by M. Henri de
Saussure, forming the third fascicule of his "Melange; Orthop-
terologiques. " In this paper the author not only describes a
great number of new species, but also discusses the internal classi-

fication of the family, and gives tables of the subordinate groups
and genera, and the synonymy of nearly all the species, so tliat his

work (including its supplement) is very nearly a monograpli of

the curious and interesting group of insects which constitutes its

subject. A great number of the species described by the author
are figured on four beautifully executed plates which accompany
the memoir, and these will astonish the non-entomological reader

by the variety of curious forms produced by modifications of

the same plan of structure.—The other papers in this part con-

sist of descriptions of new or little-known exotic Cryptogamia
(Mosses), by M. J. E. Duby, illustrated with four plates ; a

paper on gelatiniform matter by M. Morin, and a report on the

labours of the society by its President, JI. Henri de Saussure.

Part II. of the BulLlin of the Royal Su'aiish Academy 0/
Sciences (Ofversigt af Kongl. X^etenskaps Akademiens Forhand-
lingar) for the present year commences with a paper (in Latin),

by Dr. E. Fries, containing a description of Quclelia^ a new genus
of Lycoperdaceous Fungi, and of a new species of the genus
Gyromitia. The characters of tire former are illustrated in a plate.

—Another botanical paper is a notice of some Alga: from the

inland ice of Greenland, by M. S. Berggren. The author
describes and figures a peculiar form, wtiich he regards as

most approaching the Zygnemacece, but as having an unmis-
takable resemblance to some Desmidiace.T?. — Passing by a

rather wide step from Greenland to South Africa, we hive
Latin descriptions of 226 Caffrarian Curculionidce, collected by
Wahlberg, from the pen of M. O. J. Fahreus. These all

belong to Lacordaire's second division of the family.—M. B.

Lundgren publishes a notice of the occurrence of amber at

Fyllinge, in Halland.—The remaining papers are upon chemical

subjects, and include a paper by M. P. T. Cleve on some re-

markable isomerisms in organic chemistry ; a paper by the same
author on the nitrites of some platinum-bases ; and one by AL
L. F. Wilson on the sulphides of arsenic.

Journal of the Chemical Society, September 1871. Bolas

and Groves have continued their researches on carbon tetra-

bromide, and have obtained some interesting results. In their

former paper they mentioned that antimony terbromide could be
substituted for iodine in the preparation of the tetrabromide.

They now find that bromine will act on carbonic disulphide in

the presence of the bromides of the following metals :— bismuth,

arsenic, gold, platinum, cadmium, zinc, and nickel; the bromides
of iron, tin, phosphorus, and sulphur, however gave very

unsatisfactory results. The authors still think the mixture

of bromine and iodine the most convenient reagent for the

preparation of the tetrabromide. The authors recommend
for the recovery of bromine from residues the action of dipo-

tassic dichromate and sulphuric acid.— R. C. Woodcock has

examined the action of amnionic chloride on normal and acid

salts ; he has experimented on the following bodies :—potassic

chromate, microsmic salt, trisodic phosphate, dipotassic tartrate,

succinate, &c. By the action of ammonic chloride on sodic

metaborate the whole of the ammonia is evolved, sodic chloride

and metaboric being formed. Borax also yields the whole of the

ammonia, sodic chloride and tetrametaborate remaining behind.

Both soluble and insoluble chromates yield ammonia when dis-

tilled with ammonia salts, an acid chromate being formed ; the

whole of the ammonia, however, is not evolved, the acid chro-

mate formed at a certain point stopping the evolution of am*
monia ; if the acid salt be removed by crystallisation, a copious
evolution of ammonia again takes place on boiling.—W. Mattieu
Williams communicates a short abstract of a paper " On Burnt
Iron and Steel." Iron which has been damaged byre-heating

is designated " burnt iron ;" it is brittle, its fracture being short,

displaying the so-called crystalline structure. In all the samples
which the author has examined, he has found particles of black
oxide of iron diffused in the m.as?. The oxidation must of course
take place after that of the carbon present in the iron. It is found
that iron attains its maximum toughness when the carbon is re-

duced to the lowest possible proportion without the oxidation of
the iron commencing. When steel is raised to a yellow or white
heat, and is suddenly cooled, it turns brittle. Burnt steel has a
coarse, granular fracture, and contains small cavities, technically

called " to.ids' eyes." These are probably due to the sudden
cooling of the iron imprisoning the carbonic oxide, which is

evolved by the oxidation of the carbon ; this oxidatiin not only
takes place at the surface of the mass, but also in the interior,

from the fact that certain gases can pass readily through heated
iron. This explanation is strengthened by "burnt steel " being
cured by welding up these cavities. The remainder of the
number is occupied with the abstracts of chemical papers, which
extend over "seventy-five pages, and are quite up to the usual
standard, both in scientific interest and as regards literary merit.

Journal of the Chemical Society, November 1S71. -This num-
ber does not contain any papers originally communicated to the
Society. It is not certainly to the credit of English chemists that

this should be the case for two months in succession ; the number
of English chemists who devote their time to original research
seems every year to become smaller ; on the Continent, however,
the reverse is the case, as is shown by the very large number of
abstracts, which are published monthly by the Society. This
month about 130 papers are abstracted, which fill 127 p.ages.

Amongst them we notice a remarkable communication by Ang-
strom "On the Spectra of Simple Gases." Angstrom took a
tube filled with atmospheric air and gradually exhausted it by a
mercurial pump, the spectra being obtained by the use of an
induction coil. He states that he observed successively the
following spectra : 1st, that of atmospheric air ; 2nd, the band
spectrum of nitrogen

;
3rd, that of carbonic oxide ; and 4th,

when the rarefaction had reached its limit, the lines of sodium
and chlo'ine. He has also experimented on hydrogen, and con-
cludes that it possesses only one spectrum, that of four lines, which
is observed in the spectra of the sun and stars. He believes that
the various spectra of hydrogen obtained by Phicker, Frankland
and Lockyer, Wollner, and others, are entirely due to impurities,

such as acetylene and sulphur.—An abstract of a paper by
Andrews contains a curious fact. A fine tube is half filled with
bromine and hermetically sealed ; on healing, the bromine be-
comes opaque, so that the tube appears to be filled with a dark
red resin.—Lieben and Rossi continue their researches on the
normal alcohols and acids of the methyl series ; a review of their

results has already appeared in these pages —Ladenburg contri-

butes another most interesting paper, ' On the reduction pro-
ducts of silica, ether, and some of their derivatives ; " these
researches are very important, and have opened out quite a new
branch of chemical inquiry. He has obtained such bodies as
sihcium, diethylketonic ether (SiC„H5._,OC„H5„), silicoheptyl

ether (SiCnHj^OCoHj), and so on.—.'Another paper of some
interest is by Heinrich, " On the Influence of Heat and Light
on the Evolution of Oxygen by Water Plants." He experi-
mented on the leaves of the Ifottonia palustris, which were placed
in common water. At a temperature of 27° C. in full sunlight no
evolution of gas took place, but at 5 '6° a regular evolution com-
menced. The most active formation was at 31°, and at 50" to 56°

gas ceased to be formed, but the leaf resumed its acivity in cooler
water. If the leaves were exposed to a temperature of 60° for

ten minutes, their power of decomposing carbonic acid was
destroyed.

SOCIETIES AND ACADEMIES
London

Geological Society, December 20, 1S71.—Mr. Joseph Prest-

wich, F. R.S., president, in the chair. Mr. Frederick H. Bowman,
F.R.A.S., F.C.S., of Halifax, Yorkshire, and Mr. Thomas
Charles Sorb)', B.A., F. R. S., of 27, Brunswick Square, W. C,
were elected Fellows of the .Society. The following communica-
tions were read :— i. A Letter from Mr. G. Milner Stephen,
F. G.S. , to the late Sir Roderick Murchison, dated Sydney,

Sth October, 1871, announcing the discovery of a rich auriferous

deposit on the banks of the River Bonde, on the N.E. coast of
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New Caledonia, and of a great deposit of tin-ore in the dislrict

of New England, New South Wales. The gold in New Cale-

donia is found in drift, and there are indications of the near

proximity of a quartz-reef. The tin-ore in New South Wales

is said to be in "pepitas, crystals, and beds of conglomerate,

especially in micaceous granite, more or less decomposed."

Mr. D. Forbes st.ated th.at in 1859 he had placed in his hands

some specimens of granite from the district the discovery of tin in

which was announced by Mr. Stephen, and that he found them

to be perfectly identical with the stanniferous granites of Corn-

wall, Spain, Portugal, Bolivia, Peru, and Malacca, which he had

also examined. These granites were all composed of white

orthoclase, felspar, colourless or black Muscovite mica and quartz.

He was not aware that tinstone (cassiterite or oxide of tin)

occurred anywhere in rock of a different character. It was

always accompanied by more or less native gold. Mr. Pattison

remarked that in many places where tin occurred it was not

present in sufficient quantity to be remuneratively worked. Mr.

D. Forbes, in answer to a question from Prof Ramsay, stated that,

as far as could be ascertained, the age of the stanniferous

granites mentioned by him must be between the end of the

Silurian and the early part of the Carboniferous period. Prof.

Ramsay would carry them down to the close of the Carboni-

ferous period, and would be contented to term them pre-Per-

mian.—" Remarks on the Greenland Meteorites." By Prof.

A. E. Nordenskjold, For. Corr. G.S. The author stated that

the masses of meteoric iron brought from Greenland by the

recent Swedish expedition seem to have formed the principal

masses of an enormous meteoric fall of miocene date, extending

over an area of some 200 miles. The iron appears to be free

from silicates. Against its eruptive origin the author urges that

when heated it evolves a great amount of gaseous matter, and

that it contains imbedded particles of sulphide of iron, the mass

itself being nearly free from sulphur. The masses are composed

of meteoric nickeliferous cast and wrought iron, or of mixtures

of the two ; in the last case the Widmannstretten's figures are

best developed. The author further noticed the various modes

in which the iron occurs, viz., I, as meteorites ; 2, fiUing cracks ;

3, as breccinjform stones cemented with oxide and silicate of iron
;

and 4, in grains disseminated in the basalt. Mr. Roberts pro-

tested against the evolution of gaseous matter being considered

as a proof of meteoric origin. Prof. Ramsay reiterated his pre-

viously-expressed opinion, that the masses of iron might be of

telluric origin.—" Further Remarks on the Relationship of

the Linudidiv {Xiplu^sura) to the Eiirvptcridit and to the

Trihluta." By Mr. Henry Woodward, F.G.S. In this paper

the author described the recent investigations made by Dr. A. S.

Packard, Dr. Anton Dohrn, and the Rev. Samuel Lockwood

upon the developmental history of the North American King-

crab (Limuhis rohfJu-mus), and discussed the conclusions as to

the alliances of the Xiplumira and Euryptcrida-, and to the

general classification of the Arlhrcpoda, to which the results of

these investigations have led Dr. Dohra and some other Conti-

nental naturalists. According to this view, the Xiphcsura and

EuiyptoidiT are more nearly related to certain Arachnida (the

Scorpions, &c.) than to the Crustacea; and this opinion is

further supported by the assertion of Dr. Dohrn, that in LUmilus

only one pair of organs (antennules) receives its nerves from the

supracesophageal ganglion, and that the nature of the underlip in

Lvnulus differs from that prevailing among the Crustacea. Dr.

Dohrn also recognises the relationship of the Merostomata to

theTrilobites, as shown especially by the development of Liinulus,

and considers that the three forms (Limnlid,r, Enryptcyidtr, and

Trilohila) should be combined in one group under the name of

Gigant.'slraia, proposed by Haeckel, and placed besides the

Crustacea. The author stated, on the authority of Prof. Owen,

that Linndus really possesses two pairs of appendages which re-

ceive their nerves from thesupraoesophagealganglion ; that, accord-

ing to Dr. Packard, the young Limulns passes through a Nauplius-

stage while in the egg ; that no argument could be founded

upon the lower lip, the condition of which varied extremely

in the three groups proposed to be removed from the Crustacea
;

and he maintained that even from the ultra-Darwinian point of

view taken by Dr. Dohrn, the adoption of his proposal would be

fatal to the application of the hypothesis of evolution to the

class Crustacea. Prof T. Rupert Jones remarked upon the

interest attaching to the study of the Crustacea, and called atten-

tion to the absence of any indications of convergence in our pie-

sent knowledge of the class. He thought that, in the present

day, we must nevertheless look back to some point of converg-

ence from which the varied forms known to us may have pro-

ceeded by evolution. Prof. Macdonald remarked that difficulties

must be expected to occur in classification. He believed that

all Invertebrate animals were to be regarded as turned upon
their backs, as compared with Vertebrata. The cephalic plate

in Lininlits he regarded as the equivalent of the palate-bone.

The incisive palate was very distinct in the Crabs. The absence

of one pair of antenna; did not appear to be any reason for re-

moving Limulus from the Crustacea. Dr. Murie considered

that the contemplation of the multitude of young forms referred

to by Mr. Woodward should serve as a warning to describers of

species, and also as a check to generalisations as to the number
of species occurring in various formations. He remarked that if

we were at a point when the presence or absence of a single pair

of nerves could be taken as distinguishing class from class, these

classes must be regarded as very nearly allied. He thought that

the doctrine of evolution was being pushed further than the

known facts would warrant. Mr. Woodward, in replying, drew
attention to the diagrams of the embryo and larva of the recent

Li'iiiiiIhs, comparing them with Liinulus of the Coal-measures,

Ncolinmlits of the Silurian, and also with the larval stages of the

Trilobites, discovered by Barrande. He pointed out the strong

resemblance which the fossil forms offer to the early stages of the

modern King-crab, and expressed his assent to the proposal of

Dr. Dohrn to bring the Trilobita, if possible, nearer to the Mero-
stomata. If, however, the Trilobites have true walking-legs in-

stead of mouth-feet (gnathopodites) only, they would be more
closely related to the Isopoda. He showed by a tabular view of

the Arthropoda that the known range in time of the great classes

is nearly the same, and therefore aflfords no argument for combin-

ing the Merostomata with the Arachnida ; but on the contvaiy,

he considered that the Trilobita were, with the Entomostraca,

the earliest representatives of the class Crustacea, and could not

therefore be removed from that class.—The following specimens

were exhibited :—Specimens of Auriferous Quartz from New
Caledonia, and of Tin Ore from New South Wales, exhibited by
Mr. G. Milner Stephen ; specimen of gold from the Thames
Goldfield, New Zealand, exhibited by Prof. Tennant ; specimens

of Euiyp/aiis Sreii/iii and of Bdiiiuyns and Pristwiiliia, exhi-

bited by the President ; specimens of recent and fossil Crustacea,

exhibited by Mr. H. Woodward, in illustration of his paper.

Zoological Society, January 2.— Mr. John Gould, F.R.S.,

in the chair. An abstract was read from a letter received from

Mr. T. G. F. Riedel, of Gorontalo, Celebes, in reference to the tnie

locality of a rare Kingfisher, Tanysiplcva Rit-dcli, v/hich he stated

to be from Kordo—an island in the Bay of Geelvink, and not

from Celebes.—Prof Newton exhibited and made remarks on a

specimen of Ross' Gull {Lanis Jvosii), from the collection of the

late Sir William Milner, which was said to have been obtained

in Yorkshire.—Mr. Gould exhibited an adult specimen of the

same bird, from the Derby Museum, Liverpool.—Mr. P. L.

Sclater read a paper on the species of monkeys found in America
north of Panama, being supplementary to a former paper on the

northern limit of the Quadrumana in the New World. The
species of monkeys now ascertained to occur in Central America
from Panama to Mexico were stated to be eleven in number

—

namely, ten belonging to the family Cebida;, and one to the

Hapalida;. Full particulars were given concerning the range of

each of these species.— Mr. Henry Adams communicated some
further description of new species of shells, collected by Mr. R.
McAndrew, in the Red Sea. A second paper by Mr. H. Adams
contained descriptions of fourteen new species of land and marine

shells from Mauritius, Mexico, Formosa. Borneo, and the New
Hebrides.—Mr. George Gulliver communicated a paper on the

(esophagus of a hornbill [Tctrus ineh-inohiitiii), being an ap-

pendix to a former paper by him on the taxonomic character

of the muscular sheath of the oesophagus of the Sauropsida,

read at a previous meeting of the Society.—Mr. J. Brazier com-
municated some observations on the distribution of certain

species of volutes found in the Australian seas. In a second

paper Mr. Brazier gave descriptions of six new species of land

and marine shells from the Solomon Islands, Western Polynesia,

and Australia.—Dr. J. C. Cox communicated descriptions of

some new land shells from Australia and the South Sea Islands.

Entomological Society, January i. — Mr. Alfred R.

Wallace, president, in the chair.—The secretary read an extract

from a letter received from Mr. Gould respecting the question of

the li.ability of dragon-flies to the attacks of birds. Mr. Gould
had no doubt that the hobby and kestrel attacked the larger

kinds, and he had seen sparrows, &c. ,
preying upon the smaller

Agrioniiiiv.—Mr. Midler called attention to a statement by
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M. Emile Joly to the effect that I,atrei!le's supposed crustaceous

genus, Prosopostoma. is probably founded upon the immature
condition of certain EphciiicriJa:.—Mr. Butler read a paper "On
certain species oi Pcncopidcs

"—Mr. F. Smith read a letter from
Mr. J. T. Moggridge with reference to the habits of some species

of ants belonging to the genus Aphcnogastcy, as observed at

Mentone in the winter. Mr. Moggridge affirmed that those ants

harvested the seeds of various plants in ciiambei's, sometimes ex-

cavated in solid rock. lie had seen thein busily engaged in

conveying the seeds into these chambers, and found that, in most
cases, the radicle was bitten off, so as to prevent germination

;

but he had also observed sprouted seeds being brought out again

as apparently unfitted for store purposes. Many of the seeds

had their contents extracted through a hole in one side, and
though he had not actuilly seen the ants feeding upon them,
he was inclined to believe that the stores were made for the

purpose of providing food in the winter months.

Society of Biblical Archaeology, January 2 —Mr. S.

Birch, president, in the chair.—A p.aper entitled " Hebroeo-
yEgyptian in Hebrew-Egyptian Analogues," contributed by M.
Fran9ois Chabas, Membre de I'lnstitut, and translated for the

society by Mr. E. R. Hodges, was read by the translator. In
this the learned Egyptologisf, having enumerated the various

sources and original texts from which his materials were taken,

proceeded to consider the various moral and religious parallelisms

of the Egyptians and Hebrews under three distinct sections : ( i

)

Laws respecting charity and special duties ; {2) Commands and
l^roverbs enforcing the obligation of filial obedience

; (3) Legal
formula; and reports, referring to the prohibition of blasphemous
and irregular oaths. Under each of the divisions several trans-

lations of hieroglyphic texts were given, together with an exegesis

justifying the renderings adopted by M. Chabas. The last sec-

tion, in which the adjuration "by the life of God, and by the

life of Pharaoh " was explamed, possessed, in the opinion of the

learned author, special interest from its exact attestation of the

minute accuracy of certain portions of the Pentateuch, and as

throwing much light upon a passage hitherto obscure or unknown
to the bulk of English students.—The president read a paper
" On the Cypriote Inscription on the Bronze Tablet of Idalium "

(Dali). Having referred to the felicitous discovery, by Messrs.

Lang and Smith, of the Cypriote alphabet, as announced to the
society at its last meeting, he entered into the consideration of
the Cypriote parts of the bi-lingual inscription of Dali, and the
Hellenic element of the Cypriote language. He then proceeded
to give some account of the Cypriote inscription on the bronze
tablet of Dali, which records donations to the Temple of

Idalium by the monarch, Pythagoras, and Indostes. It also

referred to various writings in connection with a temple of Isis.

Its date of inscription .nppears to be about B.C. 256. Examples
were given of the Hellenic structure cf the language, and the
identification of many Cypriote with Greek words. An in-

teresting discussion took place, in which Sir C. Nicholson,
Emanuel Deutsch, Rev. J. M. Rodwell, S. M. Drach, W. R. A.
Boyle, the president, and the secretary, took part.

Edinburgh
Royal Physical Society, Dec. 20, 1871.—Mr. C. W. Peach,

president, in the chair.
—

" Zoological Notes," by Prof. Duns.
(I.) On a dog-fish (.Sfj'/ZZ/fw wd/v/wrij/^m) from Java (2.) On
the Porbeagle, or Beaumaris shark [Lamna cornitbica). The
specimen exhibited was a beautiful young one captured last year
ne.ir Elie, Fifeshire. The difference between the dentition of the

adult and the young was well illustrated in this case. The lanceo-

late teeth of the former have a small basal cusp on each side. The
cusps are absent in the latter. (3 ) On Rondekt's httle Sepia
(Sepiola Kondclctti). A specimen taken in the Firth of Forth
was exiiibited. (4.) On tlie Redwing (Tiinfiis lli'aciis).—On the
Extirpation of Venomous Serpents from Islands, by Robert
Brown. This consisted of correspondence addressed to the author
and Mr. W. B. Tegetmeier relating to the subject. It was
shown that the common domestic pig had exterminated rattle-

snakes in the vicinity of the Dalles and other settlements in Ore-
gon, and that in India the same antipathy is shown by the same
animal to the deadly cobra di capello. The subject was import-
ant economically to the inhabit mts of some of the West Indian
Islands infested by these reptiles, and physiologicallv in so far as

facts went to show that the pig enjoyed an immunity from the

poison of both the rattlesnake and the cobra. In Ireland it was
well known few or no snakes of any kind are found, and nowhere
is " the pig " more abundant, showing a probable relation be-

tween these two facts, without calling in the supposed aid of St.

Patrick. —Exhibition of Glacial Shells of the Clyde Beds, from
a recent Excavation near Greenock, by David Grieve. Also of
Specimens of various Polyzoa and Foraminifera from the same
locality, with remarks by C. W. Peach.—" On Shells, Foramini-
fera, &c., from the recent post-tertiary lieds between the Bridge
of Allan and Stirling" (specimens exhibited), by C. W. Peach.

GLA.SGOW
Geological Society, December 14, 1871.— Mr, James

Thomson, F.G.S., read a paper on "The Stratified Rocks of
Islay "^ He described in detail the sedimentary deposits on the
south side of the island, and then gave a transverse section of
them from Port-na-Haven on the west to Port Askaig on the
east. Although the rocks in the central valley of the island had
not yet yielded identifiable organic remains, he did not despair,
if properly investigated, of forms being found that would place
them beyond doubt in the Lower Silurian series. In mineral
character they quite coincided with those described by the late
Sir Roderick Murchison as occurring in Ross and Sutherland-
shires. On the east side of the island, at Port Askaig, these
deposits repose upon a series of stratified rocks of much higher
antiquity, which correspond to the Cambrian rocks of the North-
west Highlands, described by the same distinguished author.
At the base of these latter sedimentary rocks there is a mass ot
conglomerate, made up of fragments and boulders of granite, im-
bedded in an arenaceous talcose schist ; and as no granite occurs
ii: siln in the island, he was disposed to account for its presence
in this conglomerate by tke agency of ice. Specimens of the
granite and a striated block of quartzite were laid upon the table.
He then described the rocks of the western extremity of the
island, which consist of highly metamorphosed stratified rocks,
as gneiss, serpentine, dolomite, quartzite, and schists, extending
from Port-na-Haven, on the west, to Brouch-Ladach, a distance
of nine miles. i\t the latter point the superior deposits are seen
resting on the metamorphosed sedimentary rocks, nearly at right
angles to the planes of stratification. In lithological aspect and
mineral character these rocks agreed so entirely with the " fun-
damental or Laurentian gneiss " of Sir R. Murchison, as occurring
in the North-Western Highlands and other parts of the world,
that he had not the slightest hesitation in placing them as be-
longing to this, the oldest division of known sedimentary rocks.
It thus appeared that both Cambrian and Laurentian rocks
occurred farther south in Scotland than had hitherto been re-
corded. Taking a genenal view of the group of deposits to which
he had called attention, there were— i. The calcareous deposits
in the central valley of the island, of LQv>-er Silurian age ; 2. The
deposits from Ardnahuamh on the north to Balleochreoch on the
south, of Cambrian age

; 3. The metamorphic rocks in the west
of the island, of Laurentian age. He was not prepared to speak
with any degree of certainty regarding the source of the materials
constituting the basic congl >meratemass. These differ so widely
from the granites found in situ in other parts of the Highlands,
that he felt the necessity for tracing them to another S'jurce, and
hoped he would not be thought to overstep the bounds of prudent
speculation in suggesting that these erratics are the reassorted
materials of some great northern continent that has yielded to the
gnawing tooth of time, leaving only these scattered fragments to
attest its former existence. The portion of striated rock which
he had laid before the meeting pointed to an agency adequate to
the transport of such materials, and indicated that we should
have to contemplate a glacial period deeper in time than had
hitherto been suspected, when glaciers and icebergs planed down
the hardest rocks and dispersed their fragments, obedient to the
same great laws which still regulate the economy of Nature.

New Zealand
Wellington PhilosophicalSociety, August 26, 1S71.—Capt.

Hutton described the two species of bats found in New Zealarid,
and proposed that the name Mystacina tuk-radala be changed to
M. vdiitina, to avoid confusion with Scolopliilus liiht-rLulatiis. Dr.
Hector mentioned that large numbers of the former species
lodged in the topsails of H.M.S. C/w when in Milford Sound
last summer.—Mr. Skey proposed as a convenient method of
generating H„ S for laboratory use, to employ galena, zinc, and
dilute hydroi^hloric acid.—Capain Hutton described the micro-
scopic structure of the egg-shell of the moa, and showed that it

was altogether different Irom the kiwi egg.

September 16.—Mr. W. T. L. Travers described the tradi-
tions of the Maories, showingreasonswhy they were not reliable as
history, and that the usual date a.-signed for the first landing of
the Maories is much too recent.—Captain Hutton read a paper
on the lizards of New Zealand, and described a new species from
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White Island, belonging to the genus N'&rbca, hitherto only

found in Borneo, and also a new species, jMolou laxa,

September 30.—Mr. Travers described the habits of the birds

that frequent the lake in the interior of Nelson, mentioning that

the blue duck (Ilymciiolaimiis) does not exhibit solicitude for the

safety of its young like other ducks. Captain Hutton showed
that this supported the Darwinian theory, as the blue duck be-

longs to a genus peculiar to New Zealand when there w'ere no
destructive animals previous to the arrival of man, and in which

genus, therefore, instinctive fear has not been developed. Dr.

Hector showed that absence of fear is characteristic of most of

the birds peculiar to New Zealand, but that the weka of the

North Island is much more shy than the species in the South,—Dr.

Hector described a portion of a wreck discovered on the west

coast of the Middle Island, and pointed out that the coast line

had advanced 300 yards since it was cast u]d.

October 14.—A communication by Dr. Wojeikof, of St. Peters-

burg, on the change of climate effected by clearing forests, led to

much discussion, from which it appeared that this colony is now
suffering in many districts from the sudden and severe floods that

are due to this cause.—Captain Hutton read critical notes of the

birds of New Zealand that accompany a descriptive catalogue he
has published.

October 28.—Dr. Hector reported the result of Dr. Thom-
son's exploration of the cave in Otago in which the Moa's
nest was found (see Nature, vol. iv. pp. 184, 22S). It is an
irregular fissure in mica schist rock, about fifty feet deep, and
with thin flat ledges or floors on which the bones rest. There
are entrances, one from rocks on the mountain side, and the

other by a funnel-shaped hollow in an alluvial flat. On the first

floor Dr. Thomson found traces of a fire and charred bones.

On the second floor, by scraping away the loose dust to the

depth of two feet, leg bones, ribs, vertebrae, a pelvis, toe bones,

tracheal rings, and pieces of skin and muscle were f^ound. On
the third floor were found fragments of egg-shell, and the

bones of a bird with a keeled sternum. In Dr. Thomson's col-

lection there are sixteen tibia?, so that he obtained remains of at

least eight birds. A perfect skull with lower jaw and trachea

attached, and a femur with well preserved muscular tissues

attached, were found on the spot where the nest was obtained.

From another locality in the same district Dr. Thomson sends

twenty feathers. These were found by a gold digger eighteen

feet below the surface. A report on these feathers by Capt.

Hutton showed that they were of the form peculiar to stralhious

birds, but quite different from any known species. They are eight

inches long, with soft yellow down on the lower half, and black

above except the tip, which is white. The form of the feather is

very peculiar, as it expands in width to the tip. He considers

that the structure of these feathers shows that the bird to which
they belonged was allied more to the American robin than to

any of the struthious birds of the old world.

Vienna
1. R. Geological Institution, Dec. 5, 1871.—M. Ernest Favre

exhibited a geological map of the central part of the Caucasus

Mountain chain, which he had surveyed last summer. The
region which formed the object of his inquiries is limited to the

east by the military road which leads to Georgia, to the west it

ends with the Elbrus Mountain, to the north it is limited by the

Steppe, and to the south by the Koura Valley, the mountains of

Souram and the plain of Mingrelia. In this region the Caucasus

rises to its greatest height; summits of 12,000 to 18,000 feet

above the the sea 'level being not rare. Granite and crystalline

slates form large masses in the central part, further to the east

and west they disappear beneath the younger sedimentary rocks.

The lowest lossiliferous strata belong to the Liassic formation.

The gigantic peaks of the Elbrus and the Kayhek on the north

flank of the chain are formed by trachite.—Mr. F. Schrokenstein

"On the Cyipka Balkan. " The author has crossed the Balkan
mountains in two lines, unvisited before by any geologist, once

from Drawna by Selce to Kysanlik, and than back over the

Cyipka to Grabowa. The series of rocks found there he
enumerates as follows :— i. CrystaUine schists; 2. Coal forma-

tion, the base of which is formed by quartzite, higher up follows

calcareous slate, and finally sandstone and slate with coal

measures ; 3. Dyas ; 4. Magnesian limestone ; and 5. The
Neocomian series covering the older rocks unconformably. The
discovery of large coal seams in the coal formation near Radience
is very important. German capitalists have got permission to

work them, and have already traced a railway from the mine to

the Danube.
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THE SOLAR ECLIPSE

SURELY if eclipse expeditions had their mottoes, that

of the expedition of this year should hupcr mare per

terram; for it has been/t-/- mare per terrain in our case

with a vengeance ! Probably when we return, the curious

individuals who total up in the Times the aggregate

number of years those people have lived whose deaths

are there recorded, will, in asking us for our autographs,

beg also a detailed statement of the number of miles

each of us has travelled in the performance of our duty.

I fear it will be very difficult to give the information ; and

if the temperature in the shade be wanted too, the thing

will be perfectly hopeless ; for, thank goodness, we took the

precaution to bring no thermometers ; had we done so and

looked at them, it might have been all over with us. Let

me point my remarks. A week ago I was at Bekul,

having travelled I know not how many thousand miles by

sea, and having scarcely set foot on land for a month.

We were in the jungle, the heat was burning, some of us

had fever, and it was opium which enabled me at all

events to get through the eclipse, for it was that memorable
day just a week ago. Since then, by night and by day,

Dr. Thomson, Captain Maclear, and myself, have been

—

I seek a word, wafted is too weak, jolted is too strong, for

some parts of our journey, though ridiculously lacking in

expression for others—well, conveyed from Bekul, now in

men-carried conveyances, the cunning bearers with their

plaintive moaning, by no means unmelodious, keeping step,

giving us an idea of the tremendous labour they were

undergoing, and reminding us of a certain journey which

we must all make once ; now on men's shoulders, now
in bullock bandy, speed about two miles an hour, thanks

to a brutal breach of contract, which has upset my plans

terribly, now in Indian railway carriages, average speed

ten miles an hour, temperature of carriage at noon un-

known, and lastly in the horse transit of the Madras
Carrying Company. Oh ! that their carriages were as

good as their arrangements and the speed of their horses
;

and, now, here I am shivering, surrounded by hoar frost,

with a soupcjon of a difficulty of breathing in this higher

air after the dense atmosphere of the jungles, but all the

same in an earthly paradise with hedges of roses although

it is mid-winter, the whole place a perfect garden. I am at

Ootacamund, at an elevation of some 7,000 feet with an
Australian fauna ; and within a few hours I hope to see

Janssen, who is still here ; Tennant, Herschel, and
Hennessy I have unfortunately missed, owing to the

breach of contract already referred to.

We can all of us, or nearly all of us, afford to laugh now
at any inconveniences we have suffered; for of the eleven

who landed at Galle nine have seen the eclipse, some of

us perhaps as an eclipse has never been seen before.

Unfortunately, to the regret of all, Mr. Abbay and Mr.
Friswell, who were among the best prepared for doing

good work, and were at a station at which everybody said

cloudless weather was certain, found themselves on the

1 2th in a storm of cloud and mist, which obscured the

sun for, I believe, the whole day. With this exception

VOL. V.

the telegrams from all the English parties have been sent

regularly, while we have all been thankful to learn from
the telegrams which Dr. Janssen and Colonel Tennant
have had the great courtesy to send me, that they too saw
the eclipse well, as also did Mr. Pogson, as I gather from
the newspapers, but of course the details of their observa-

tions arc still unknown to me. Hence, 1 can only give

the facts observed by the party at Bekul and Poodocottah
;

Prof. Respighi, who observed at that station, hiving
joined me at Pothanore, the station on the Madras
Railway, at the foot of the hills which we ascended
yesterday from 4 ^o A.M. till I P.M.

But before I say a word about the observations them-
selves, it is incumbent upon me to express our deep
obligations to the supreme Madras and Ceylon Govern-
ments for the magnificent manner in which they have
aided us. Nothing could be more complete than the

arrangements at Bekul made by the collector, Mr.
Webster, and his assistant, Mr. Mclvor, both for the

work to be done and the comfort of those who had to do
it. The same must be said for the Poodocottah party,

where not only the collector, Mr. Whiteside, but the

Rajah did everything in their power, the latter loading the

observers with presents when they left. We have at

present heard only of the discomforts of the Manantoddy
party, and it is clear that here the local arrangements
were in strong contrast to those elsewhere. The Ceylon
parties, who parted from the main body at Galle, have
doubtless been well looked after ; as Captain Fyers, the

Surveyor-General of the island, accompanied and aided
them in their observations.

This brings us to another part of the arrangements.
The Ceylon party had the unreserved use of the Govern-
ment steamer the Serendib, to take them from Galle to

their places of observation, Jaffna and Trincomalee, both
on the coast, and the accommodation on board was
perfect. The Indian parties proceeded to their various

destinations, or the ports on the coast nearest to them, in

the Admiral's flag-ship the Glasgow, which, however,
could not remain to bring them back, a circumstance
which has given rise to very considerable inconvenience

and great risk for the instruments, which are now scattered

all along the line, to be sent to the coast and from the

coast to Bombay or Galle, as circumstances may deter-

mine. This of course was not to be helped, and we must
hope for the best, especially as all the parties have done
their utmost in superintending their repacking, and hand-
ing them over in perfect condition to the different Govern-
ment officers who accompanied each party. Still, although

it was not to be avoided, the withdrawal of the ship has
been the unfortunate circumstance in the arrangements.

Nothing could exceed the kindness of the Admiral, who
vacated his own quarters to give us room, of Captain

Jones, who took the warmest interest in our proceedings,

and helped the arrangements greatly, and by the officers

of the ship generally. Without the equal kindness

of Mr. Webster at Bekul, the step from the Admiral's

cabin into the jungle hut would have been a seven-

league one.

As the mail, the first available one after the eclipse,

leaves this place to-day, I must lose no more time in

recording preliminaries. I will therefore at once state

the general arrangements of the parties, and what I at
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present know of the observations. The stations and

observers as finally arranged were as follows :

—

Bekul—Analysing Spectroscope, Capt. Maclear and Mr.

Pringle.

Polariscope, Dr. Thomson.

Photography, Mr. Davis.

Manantoddy—Analysing Spectroscope, Mr. Fiiswell.

Integrating Spectroscope, Mr. Abbay.

Poodocottah—.Spectroscope, Professor Respighi.

Sketches of Corona, Mr. Holiday.

Jaffna—Integrating .Spectroscope, Capt. Fyers and Mr.

Ferguson.

Polariscope, Capt. Tupraan and Mr. Lewis.

Photopraphy, Captain Hogg.

Trincomalee— Spectroscope, Mr. Moseley.

Besides these observers, we had at Bekul the valuable

assistance of General Selby, commanding the troops in

Canara and Malabar (for whose help in supplying guards'

tents, &c., the friends of Science cannot be too thankful),

Colonel Farewell, Judge Walhouse, and others, in sketch-

ing the Corona. At all stations, of course, most precious

help in various ways was given by all present who volun-

teered for the various duties, though some of them lost a

sight of the eclipse in consequence. Among those who
helped in this way at Bekul were Mr. Mclvor, Mr. Pringle,

Captain Bailey who timed the eclipse, Mr. Cherry, and

Captain Christie, the Inspector of Police, whose pre-

sence there turned out to be of the most serious value, for

the natives seeing in the eclipse the great Monster Rahoo
devouring one of their most sacred divinities, not only

howled and moaned in the most tremendous manner, but

set lire to the grass between our telescopes and the sun

to propitiate the representative of the infernal gods.

Captain Christie with his posse of police stopped this

sacrifice at the right moment, and no harm was done.

Now for the observations. Perhaps I may be per-

mitted to begin with my own, as at the present moment 1

know most about them. I determined to limit my spec-

troscopic observations to the spectrum of a streamer, and

to Young's stratum, thereby liberating a number of seconds

which would enable me to determine the structure of the

undoubted corona with a large refractor, to observe the

whole phenomena with the naked eye, and through a train

of prisms with neither telescope nor collimator, and

finally with a .Savart and biquartz. I found the 120

seconds gave me ample time for all this, but owing to a

defect in the counterpoising of my large reflector, which

disturbed the rate of my clock, I missed the observation

of the bright line stratuin (assuming its e.xistence) at the

first contact. At the last contact Mr. Pringle watched for

it and saw no lines.

Having missed this, I next took my look at the corona.

It was as beautiful as it is possible to imagine anything to

be. Strangely weird and unearthly did it look—that

strange sign in the heavens ! What impressed me most

about it, in my momentary glance, was its serenity. I

don't know why I should have got such an idea, but get it

I did. There was nothing awful about it, or the landscape

generally, for the air was dry and there was not a cloud.

Hence there were no ghastly effects, due generally to the

monochromatic lights which chase each other over the

gloomy earth, no yellow clouds, no seas of blood—the

great Indian Ocean almost bathed our feet—no death-

shadow cast on the faces of men. The whole eclipse was
centred in the corona, and there it was, of the purest

silvery whiteness. 1 did not want to see the prominences

then, and I did not see them. I saw nothing but the

star-like decoration, with its rays arranged almost sym-
metrically, three above and three below two dark spaces

or rifts at the extremities of a horizontal diameter. The
rays were built up of innumerable bright lines of different

lengths, with more or less dark spaces between. Near
the sun this structure was lost in the brightness of the

central ring.

But from this exquisite sight I was compelled to tear

myself after a second's gazing. I next tried the spectrum

of a streamer above the point at which the sun had dis-

appeared. I got a vivid hydrogen spectrum, with 1474
(I assume the point of this line from observation)

slightly extended beyond it, but very faint throughout its

length compared with what I had anticipated, and thicken-

ing downwards, like F. I was, however, astonished at

the vividness of the C line, and of the continuous spectrum,

for there was no prominence on the slit. I was above

their habitat. The spectrum was undoubtedly the spec-

trum of glowing gas.

I next went to the polariscope, for which instrument I

had got Mr. Becker to make me a very time-saving con-

trivance—a double eye-piece to a small telescope, one

containing a Savart and the other a biquartz. In the

Savart 1 saw lines vertical over everything— corona pro-

minences, dark moon, and unoccupied sky. The.t «as

no mistake whatever about this observation, for I swept

three times across and was astonished at their unbroken-

ness. 1 next tried the biquartz. In this I saw wedges,

faintly coloured here and there ; a yellowish one here, a
brownish one there, with one of green on each side the

junction, are all the colours I recollect. Then to the new
attack— the simple train of prisms which, the readers of

Nature know. Professor Young had thought of as well as

myself; its principle being that, in the case of particular

rays given out by such a thing as the chromosphere, or the

sodium vapour of a candle, we shall get images of the

thing itself painted in that part of the spectrum which the

ray inhabits, so to speak, wc shall see an image for each

ray, as if the prisms were not there. What I saw was four

exquisite rings, with pi'ojections where the prominences

were. In brightness, C came first, then F, then G, and

last of all 1474 ! Further, the rings were nearly all the

same thickness, certainly not more than 2' high, and they

were all enveloped in a line of impure continuous

spectrum.

I then returned to the finder of my telescope, a3:[' inch,

and studied the structure of the corona and prominences.

One of the five prominences was admirably placed in the

middle of the field, and I inspected it well. I was not

only charmed with what I saw, but delighted to find that

the open-slit method is quite competent to show us promi-

nences well without any eclipse. I felt as if I knew the

thing befoie me well, had hundreds of times seen its exact

equivalent as well in London, and went on to the structure

of the corona. Scarcely had I done so, however, when
the signal was given at which it had been arranged that I

was to do this in the 6-inch Greenwich refiactor. In this

instrument, to which I rushed, for Captain Bailey had

Just told us that we had " still 30 seconds more "—which I
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heard mentally, though not with my ears, as " on/y yi

seconds more "—the structure of the corona was simply

exquisite and strongly developed. I at once exclaimed,

"like Orion !
" Thousands of interlacing filaments vary-

ing in intensity were visible, in fact I saw an extension

of the prominence-structure in cooler material. This

died out somewhat suddenly some 5' or 6' from the sun,

I could not determine the height precisely, and then

there was nothing ; the rays so definite to the eye had,

I supposed, been drawn into nothingness by the power

of the telescope ; but the great fact was this, that close

to the sun, and even for 5' or 6' away from the sun, there

was nothing like a ray, or any trace of any radial structure

whatever to be seen. While these observations were

going on, the eclipse terminated for the others, but not for

me. For nearly three miimtes did the coronal structure

impress itself on my retina, until at last it faded away in

the rapidly increasing sunlight. I then returned to the

Savart, and saw exactly what I had seen during the eclipse,

the vertical lines were still visible !

Captain Maclear has promised to forward to you him-

self an account of his observations. I need only here

therefore refer to their extreme value, adding what I should

have stated before, that I saw the bright lines at the cusps,

as he was so good as to draw my attention to them. 1

am however not prepared to say that they were visible

through a large arc of retreating cusp.

Dr. Thomson confined his observations to the polari-

scope, using the Savart. He states that his observations

were identical with my own.

Mr. Davis's photographic tent was below the cavalier in

which our telescopes had been erected ; and immediately

after the observations I have recorded were over, I went

down to see what success had attended his efforts. I was

hailed when half-way there with the cheering intelligence

" five fine photographs," and so they are, those taken at the

beginning and end of the eclipse being wonderfully similar,

with, I fancy, slight changes here and there ; but on this

point I speak with all reserve until they have been ex-

amined more carefully than the time at our disposal has

permitted, and until they have been compared with those

taken at Ootacamund, Avenashi, and, I hope, at Jaffna and

Cape Sidmouth.

This exhausts the principal work done by the Bekul

party, with the exception of the sketchers with General

Selby at their head, who have recorded most marked
changes in the form of the outer corona, and Mr. Webster,

who was so good as to photograph the eclipse from a fort

some eight miles away, with an ordinary camera, and
obtained capital results.

Next a word about the Poodocottah, the other fortunate

Indian party. Prof. Respighi has promised to send his

results to you with this. About Mr. Holiday's labours 1

know nothing, except that he has obtained three sketches.

Concerning the Ceylon parties I give you a verbatim

extract from the telegrams. From Jaffna :
" Exceedingly

strong radial polarisation, 35' above the prominences
;

corona undoubtedly solar to that height, and very

probably to height of 50'." From Trincomalee Mr.

Moseley informs me that he carefully watched for

Young's bright line stratum, and did not see it, and that

1474 was observed higher than the other line.

This is the sum total of the information which has at

present reached me. It is clear there are discordances

as well as agreements, the former being undoubtedly as

valuable as the latter. It remains now to obtain par-

ticulars of all the observations of all the parties, before a

final account can be rendered of the eclipsed sun of 1871.

This, of course, will be a work of months ; but if all goes

well, I trust to obtain information shortly of the outlines

of the work done by the Indian observers and M. Janssen,

as I am now remaining in India for that purpose, and this

I will communicate to Nature by the earliest opportunity.

In the meantime I hope the good people at home will

think we have done our duty, and that all the members of

the Government Eclipse Expedition of 1S71 will soon be

safely with them to give an account of their work.

J. Norman Lockyer
Ootacamund, Dec. 19, 187

1

CAPTAIN MACLEAR'S OBSERVATIO2YS

LONG before this, no doubt, you have heard of the

success of the expedition, but you must be anxious

to hear more of the details, and what the observations

really were. When I last wrote to you from Point de

Galle," the expedition had arrived there on November
27th in the Mir::aparc, and was about to proceed to the

different stations selected. The Ceylon sections left on

the 28th in the Colonial steamer Sercndib, placed at our

disposal by the Government. She was to leave Messrs.

Moseley and Ferguson at Trincomalee, and then proceed

to Jaffna, with Captain Fyers, R.E., Captain Tupman,

R.M.A. and Mr. Moseley. We have since heard of the

safe arrival of these gentlemen at their stations, and, by

telegraph, of their successful observations on December

I2th.

The Indian parties left Galle on the 28th in H.M.S.

Glasi^oii.', flag-ship of Admiral Cockburn, who kindly

gave us his cabin accommodation. With a fair wind we

made sail, and arrived at Beypore on the night of the

1st December. The next morning we landed Signor

Respighi and Mr. Holiday to go by train to Poodocottah,

and then we left for Cannanore where Messrs. Abbay
and Friswell were disembarked to make their way across

country to their station at Manantoddy. They had a

troublesome and fatiguing journey to perform, with heavy

instruments, which however they safely accomplished in

three days, and we can only heartily regret that their

labours were not recompensed by fine weather on the

morning of the eclipse. At Cannanore we were fortunate

enough to enlist the services of General Selby, com-

manding the troops ; he came across to Bekul, and

rendered good aid in making some valuable sketches of

the corona during the eclipse.

We left Cannanore on the 3rd, and with the strong tide

that sometimes runs up that coast, were only six hours in

reaching Bekul. We found that Mr. Mclvor, assistant

collector, and Mr. Pringle, engineer, had arrived that

morning from Mangalore, on the part of the Indian

Government, had prepared the travellers' bungalow for

our reception, and had clear^d the keep of an old

fort erected by Tippoo which would make a capital

obser\atory. The bay is open and shelving, but there

* See Nature, vol. v. p. 163,
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was little surf, and on the morning of the 4th, instru-

ments and all were safely landed and carried up to the

fort.

Our voyage in the Glasgow had been uneventful ; but 1

cannot take leave of her without speaking of the kind-

ness and assistance we received from Captain Jones and

all on board, and we were truly sorry that the duties of

the station did not allow them to remain and give us that

aid, which, with the interest that all took in the work,

would have been so invaluable.

Bekul is an out-of-the-way place, twenty-five miles from

Mangalore, from which place all our supplies had to be

carried on the backs of coolies ; this did not, however,

prevent several gentlemen, interested in our proceedings,

coming out to join us.

Our party consisted of four who came out from

England, viz., Mr. Lockyer, Dr. Thomson, Mr. Davis,

and Commander Maclear, besides Messrs. Mclvor and

Pringle, to whose foresight and care we are very much

indebted for our success. It was further strengthened by

Mr. Webster, collector at Mangalore, who took some

valuable photographs during the eclipse, by General

Selby from Cannanore, and several others, making our

numbers up altogether to eighteen. Our bungalow was

about a mile from the fort, of which the highest bastion

in the inner rampart had been selected to mount the

equatorials ; it was in a most commanding position about

eighty feet above the sea, and overlooking a vast e.xtent

of country. Just below us, in a well-sheltered spot, Mr.

Davis fixed his camera and dark chamber.

The day of our landing the heat of the sun was ter-

rible, and we had to wait till the cool of the afternoon

before wc could proceed to work. That night, however,

a great advance was made, the bases of the equatorials

were up, and all ready for the tubes, and a " chuppa," or

awning of palm leaves erected to protect them from the

night dews and midday sun. The next seven days were

employed in getting our instruments perfectly adjusted

and in practising with them. The weather left nothing to

be desired, except that the sun would take his revenge

out beforehand and strike down with such force as to

render it impossible to work in the middle of the day.

Only one morning was cloudy, and then not to an extent

that would have interfered with observations. At night

the stars shone with great brilliancy, and we had great

delight in observing the clusters and nebula;, pity we

could not have remained longer to make spectroscopic

observations of the latter in such a clear atmosphere.

The morning of the 12th dawned bright and clear^

only a few small clouds to be seen near the western

horizon, a light breeze from the N.E. All were early at

their stations watching anxiously the appearance of the

sun, which rose over the distant hills about half-an-hour

before the commencement of the eclipse. But now I

shall speak only of my own observations ; Mr. Lockyer

has already given the account of those made by himself

The instrument I used was a double equatorial of two

6-inch refractors mounted on the same base, one at

either end of the declination axis. To one was attached

a 6-prism spectroscope from Kew, lent by Mr. Spottis-

woode, of great dispersive power. To the other was

fixed a spindle bar, carrying an erecting eye-piece,

and a 7-prism direct vision spectroscope, cither of

which could be swung at pleasure into the focus of

the object glass ; the two tubes had been carefully

made parallel, so that the same object was viewed in both

telescopes. The 6prism was worked nearly the whole of

the time by myself, and the direct vision by Mr. Pringle,

who had practised with it constantly during the last few

days. I add the observations made by him. At the com-

mencement of the eclipse the slit of the 6-pri5m was

placed tangential to the point of contact, that of the direct

vision radial, width such that the absorption lines were

very distinct, but not too fine. No change was observed

from the ordinary solar spectrum. Keeping the slit for

the next quarter of an hour tangential to the northern

cusp, C was very bright the whole length ; F bright, but

thin. The slit was then placed radial to the cusp, and

four bright lines near C (besides C itself) became visible,

one on the direct side within 10 units Kirchhoff, and three

on the red side within 20 units, the length of all five vary-

ing, but not together the average being about J the height

the visible spectrum.

At 6h. 51m. jM.t., twenty-five minutes after contact, on a

large prominence, C lengthened to half height of spec-

trum ; nine minutes afterwards cusp was at another

prominence, the positions of these must have been about

N. 13°, and nearly north.

At 7h. 8m. M.T. I watched with the direct vision radial

and, besides the Hyd. and " near D " lines, observed

another bright line a little more refrangible than the air

band between b and F. At 1S30 Kirchhoff it was ver)' faint,

and soon disappeared ; soon after this I saw F line double

about the same height as usual, J spectrum.

At 7h. 23m. M.T., having returned to the 6-prism radial

to the cusp, I observed the Hyd. D, E and b very plain ;

several lines then began to come into view, as near as I

could judge all the iron lines from halfway between D and E

to beyond b. These kept on brightening and more lines

coming in. I called Mr. Lockyer to look at the phenomenon,

and we watched it together for two or three minutes until

it became time to take position to observe totality. During

these two or three minutes the cusp must have passed from

about N. 38° E. to N. 70' E. or further, and the lines were

not lost sight of till I moved the telescope and placed the

slit tangential to the point where the light would dis-

appear, keeping it there with R.A. movement. On looking

through the spectroscope the field was full of bright lines,

the light just enough to let me distinguish the positions

from the well-known solar lines.

As totality came on the light decreased, and the lines

increased exceedingly, rapidly in number and brightness,

until it seemed as if every line in the solar spectrum was

reversed ; then they vanished, not instantly, but so quickly

that I could not make out the order of their going, except

that the Hyd. D, b, and some others between D and b, re-

mained last. Then they vanished, and all was darkness.

I then undamped, and swept out right and left, but saw

nothing ; then went to the direct vision, but saw nothing ;

placed the telescope on the moon's limb by the eye-piece,

then put in the spectroscope, but the light was not suffi-

cient to show any spectrum ;
pointed the telescope care-

fully, first on the dark moon, and then on a bright part of

the corona, but no specti'um. 1 then looked at the

corona with the naked eye, saw a bright glory around the

moon, stellar form, six-pointed, something like the nimbus
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painted round a saint's head, extending to a diameter

and a half. Looked through the finder, and saw the same
firm, but very much reduced in size and brilliancy ; then

examined wiih the 6in. and eye-piece, and saw nothing

but a bright glow round the moon, not much more than

the height of the big prominence plainly visible in the

S.E. quarter. The last thirty seconds had now arrived,

and, as previously arranged, Mr. Lockyer took my place at

the 6in., while I again looked through the 6.prism spectro-

scope to record anything that might be visible, but I saw
nothing. As the spectroscope was not on the sun's limb

at the re appearance of the light, I cmnot state what took

place.

During the remainder of the partial eclipse I watched

the northern cusp as the moon uncovered the sun, and
several times I saw distinctly the four bright lines near C

;

but saw nothing else worth recording.

The colour of the corona appeared to m2 alight pinkish

white, very brilliant. I saw no streamers. The rest of the

sky and everything around had a bluish tinge.

I will now give an extract from Mr. Pringle's report.

He was observing with the direct-vision spectroscope

attached to the other 6-inch telescope, and with myself

watching the northern cusp, slit radial :

" Until 6h. 47m. (mean time) bright lines C, near D, and

F, of uniform brightness, and varying but slightly from
normal height. At that time F brightened, C remained

bright, line near D very faint. At 6h. S4m. all the lines

lengthened to some four or five times their normal height,

showing a prominence at the cusp. For the next ten

minutes lines varying but little. At yh. 4m. a large

prominence at cusp ; bright lines lengthening some
eight or nine times their normal height. At 7h. 4m. 305.

a bright line appeared on the more refrangible side of F,

and close to it, F lengthening considerably, and bending

towards the rtd. All the before- mentioned lines were

now bright, F longer than the rest, and remaining bent,

the line near it being one-thii-d its length. At yh. 13m.

observed three bright lines at b, visible only at the extreme

point of the cusp. Half a minute before totality, turned

the slit tangential ; but the slit not being exactly at the

same place as that of Commander Maclear's, both re-

fractors working by the same slow-motion screw [this

was owing to the sway of the bars carrying the spec-

troscope when it was being turned.—J. P. M.] I failed

to obtain any results at the moment of totality. I

then observed at the 6-prism just quitted by Com-
mander Maclear, whilst that gentleman, observing at

the direct-vision spectroscope, swept out from the sun

on one side, then brought the finder on the dark moon,
and thence swept out from the sun on the opposite side.

During this time nothing whatever was visible in the

spectroscope. I next observed with the naked eye :

corona appeared radial, of a purplish white colour,

brightest near the body of the moon ; no very long rays

perceptible. On holding the head sideways, rays of
corona remained permanent, showing none to be due to

defect of vision. Next observed corona through 2.V' finder

of refractor. Structure well-defined, wavy, nebulous,

permanent. Remarked a curiously-curved portion of

corona, divided by a partial rife from an oblique ray.

I should imagine the corona to extend about 7' beyond
the sun, but did not accurately estimate the distance

whilst observing. When thirty seconds of totality re-

mained, I went to finder of equatorial reflector ; struc-

ture of corona not so apparent with higher power.
Several prominences visible ; one of large size, structure

similar to that of corona. At about twelve seconds
before end of totality, a perceptible brightening along
the edge of the moon on the side of appearance ; a
few seconds before end of totality, I went to one prism
corona spectroscope attached to 7}" reflector. At the

end of totality a considerable number of bright lines

flashed in (what proportion of the whole I cannot say,

perhaps a third}. The line near D noticeably bright
;

continuous spectrum faintly visible a moment before

the sun's limb showed. After totality observed at finder,

the summit of a large prominence opposite the point

of sun's re-appearance visible for several seconds after

totality."

During the afternoon I tried to make an accurate

sketch of the prominences on the sun's disc, but clouds

came on, and I was prevented. It was not worth while

keeping the instruments up another day for the purpose,

so we commenced, and in two days they were safely

packed for Bombay.
The rumours that our presence gave rise to among the

natives were very amusing. First we heard that part of

the sun was about to fall, and the wise men had come to

the East to prevent it. Then when the formidable-look-

ing instruments were seen mounted on the fort, they

thought there was a war, and we were engineers going to

put the fort in order to prevent a landing. This was
strengthened by the fact that the Glasgoiu practised at a
target before returning to Ceylon. This gave place to a
flood about to descend, and all the Europeans were
coming to the high ground to escape it.

When the eclipse commenced the usual shouting and
beating of tom-toms went on, but a cordon of police pre-

vented an invasion of the Observatory, and only a con-

fused noise from below reached us.

J. P. Maclear
S.S. Indus, January 6, 1872

MORSE ON TEREBRA TULINA
The Early Stages of Terebratulina septentrioiialis. By
Edward S.Morse, Ph. D. (Boston Society of Natural
History, vol. ii.)

NT R. MORSE is one of the band of New England
1 naturalists who have lately been making them-

selves known to us through that excellent periodical the
American Naturalist, and who have shown themselves
determned to take advantage of the opportunities offered

to them by the presence on their sea-board of such
zoological treasures as Limulus and Lingula. Mr. Morse
obtained Terebratulina in abundance in the harbour of
Eastport, Maine, and gives in this paper an account of
the change in the form of the shell and the "arms"
during development of this Brachiopod from a scarcely

visible speck onwards. The changes are illustrated in

two plates containing outline figures, and as far as Mr.
Morse has observed consist firstly in the passage of the
shell from a flat and shorter form to the elongated and
convex shape with which we are familiar. Further, the
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arms were found to commence as a series of ciliated

tentacles placed around the mouth, and as nearly as

possible identical with the lophophor of such a Polyzoon

as PcdiccUhia. At 'first but six of these tentacles are seen
;

these increase in number, whilst the lophophor takes on

its horse-shoe shape ; and finally by the development of

the free ends of the two sides of the horse-shoe the great

IJrachiopodian arms are produced. This is very interest-

ing, and confirms i!/n''iV7 notions. At the same time ive

must dissent from the stress which Mr. Morse lays on the

affinities of structure of Brachiopoda and Polyzoa, in

so far as he wishes to separate these two widely from

the Mollusca, and join them to a group which he calls

Vermes. The Vermes have never been accurately defined,

and arc in fact at present, as Carl Gegenbaur (whom Mr.

Morse cites) fully admits, one of those classficatory

lumber-rooms, which are so convenient from time to time

in the progress of zoological science. Whilst we fully

admit the close affinities of the Polyzoa and the Brachio-

poda—now long recognised by all zoologists—-we cannot

overlook the very strong affinities of these to the true

Mollusca. Even a hasty study of the embryology of the

Mollusca is sufficient to bring under one's eyes larval

forms of various classes bearing many of the charac-

teristics of the Polyzoa on the one hand, and of certain

Vermes on the other. The early condition of the gill-

plates in some Lamellibranchs is only to be compared to

the tentacula of the Molluscoidan lophophor, though pre-

senting so large a shifting in some relations. Rather

than detach the Molluscoida (with regard to the Tunicata

there are a variety of new facts and considerations which

require long discussion) from the Mollusca to place them
in the lumber-room Vermes—we should prefer to put the

whole of the Mollusca along with them there— a proceed-

ing at present useless, but which would express a truth

which Mr. Morse does not seem to admit, though it is

indicated by Gegenbaur, and accepted also by Huxley,

namely, that there are close genetic ties between the group

Mollusca (including Molluscoida), and certain so-called

Vermes, such as the Turbellaria, Archi-annelida, &c.

In a paper published prior to this, Mr. Morse has

spoken of the Brachiopoda as a division of Annelida, on

the ground of certain resemblances between Lingula and
Annelids. We are not sure whether Mr. Morse adheres

to this startling proposition, or whether it was due to the

intensity of the impressions produced by his study of

living Lingute, which must have been exceedingly in-

teresting. By the way, we may mention that Semper has

also studied living Lingula. That there is a fundamental

community of organisation between Lingula and Anne-
lids we are, as stated above, not indisposed to believe, but

that this can be expressed advantageously by making the

Brachiopoda a division of Annelida, or that such a classi-

fication would be anything more than reactionary exagge-

ration, we cannot for a moment suppose. Mr. Morse
attaches importance in this regard to the set;i; of Lingula,

and equal or perhaps more importance to the red colour

of the blood. The discovery of red-coloured blood in

Lingula is interesting, because in all probability it is due,

as in vertebrates and all other causes where it is really red,

to the presence of liEemoglobin, and is another instance

of the exceptional appearance of this chemical principle

in the blood of an animal whose nearest congeners do not

possess it. We should be very glad of confirmation with

the spectroscope of the supposed existence of h;Lmoglobin

in the blood of Lingula. But how can Mr. Morse sup-

pose that this red blood, or haemoglobin-bearing blood, is

a character of the slightest classificatory importance ? A
great number of Annelids do not possess the vascular

system at all, which in others carries this red blood ; in

some the fluid in that vascular system is coloured green

by chlorocruorin, in others the haemoglobin is present

in the perivisceral fluid, which is in most Annelida colour-

less. Certain Mollusca have blood coloured red by
hemoglobin (Planorbis) as deeply and brightly as that of

any lob-worm, so again have some Crustacea and Insect

larva;. The presence or absence therefore of hemo-
globin in the blood of Lingula is a matter of complete in-

difference as far as the relations of that animal to the

Annelida are concerned.

We are much interested by a reference in Mr. Morse's

paper on Terebratulina to some observations which he

has made on the development of Lingula, observations

which we hope before long to see published. From these

he states that he is led to believe that the supposed

Discina larva figured by Fritz Muller might equally as

well be that of a Lingula. Some further information about

this remarkable larval form will be very welcome.

Mr. Morse apologises for the undetailed character of

his drawings, and for the absence of information in his

paper upon the development of Terebratulina a'> ovo—
a great desideratum—by the fact that when he went to

Eastport to study the development of Terebratulina he

had a microscope with him which he found to be utterly

inadequate to the purpose. Since this is an error which

is easily remedied, we trust that Mr. Morse will soon

return to the attack, if he has not yet already done so,

duly armed.
E. R.AY Lank ESTER

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications.

]

The Solar Eclipse

It does not happen more than once in a liTetime to see such
a glotious and magnificent sight as that from which I have just

returned ; that is, the total eclipse of the suu. I have seen many
eclipses befure, but never anything to equal this. I was engaged
to go with the Morgans to the top of the hill to see it. Got up
at si.v, and found it a lovely morning ; rode up to Morgan's,
about half a mile, carrying with me glasses, smol;ed glass, and
sun hat. Got there before seven, and found eclipse already
begun. Got our two mirrors and watched the h ile in the suti

grow bigger and bigger. It began from the top, and we all went
off to the highest point on the hill, from whence we could see
all Ooly and the mountains round. When the eclipse got so far,

the cold on the mountain grew much greater, the grass was so
wet that no one's boots kept it out, the feet and hands grew cold,

and with your back to the sun the light over the country was
like twilight, or the earliest dawn. Gradually the lower streak

got thinner and thinner, until at last there shone a light like the
famous lime-light, and in a moment or two that went out and the
sun was totally concealed ; many stars were visible, the whole
country looked dark— that is, half dark, like mionlight—th-

crows sfopped cawing, and for two minutes and a half the total

eclipse lasted, a sight I shall never foiget, and then the lime-light

again appeared at the bottom rim of the sun, and gradually more
and more of him appeared, the crows began again at once, and the
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cocks began to crow, the shadow now was inverted, and by
degrees got smaller, until at nine o'clocl< the ec'ipse was over.

I cannot but suppose that the scientific men must liave had grand
opportunities of observation, and that to-day's pencil will carry

home many a description- Anything more beautiful, more sub-

lime, or more perfect, it would be impossible to conceive.

Upway Ho'Jse, Mercara, Coorg, R. N. Taylor
Ooly, Dec. 12, 1871

The Rigidity of the Earth
I HAVE been ur^ed from several quarters to defend my argu-

ment for the rigidity of the earth against attacks which are sup-
posed (0 have been mrde upon it. It has, in fact, never been
attacked to my knowle<lge, and I feel under no obligation to

defend it. There is, I believe, a general impression that grave
objections to it have been raised by M Delaunay, and it seems
that even in this country some geological writers and teachers,

in their reluctance to abandon the hypothesis of a thin solid

crust, enclosing a wholly liquid ''mass, hastily concluded that all

dynamical arguments against it had been utterly overthrown by
Delaunay.

In point of fact Delaunay made no reference at all to the tidal

argument, and clearly was unaware that I had brought it for-

ward when he made his communication on the " Hypothesis of
the interior fluidity of the terrestrial globe,"* to the French
Academy, three years and a half ago, objecting to Hopkins's
argument fourided on precession and nutation, and merely quotmg
me as having expressed acquie.-cence. On this subject I say
nothing at present, except that ten years ago, before I expressed
(in my first communication of the tidal argument to the Royal
Society) my assent to Hopkins's argument from precession and
nutation, I had thought of the objection to this argument since
brought forward by Delaunay, and had convinced myself of its

invalidity. But I hope to be able on some future occasion to re-

turn to the subject, and to prove that any degree of viscosity,

acting in the manner and to the effect de-cribed by Delaunay,
must in an extremely short time abolish the distinction between
summer and winter. My reason for wri'ing to you at present is

that I see in Mr. Scrope's beautiful book on Volcanoes (lust

published as a second ediiion) a sentence (" Prefatory Remarks,"
page 24), written on the supposiiion that the tidal argument had
been brought forward for ttie first time at the recent meeting of
the liritish Association in Edinburgh. I therefore take the liberty

of suggesting to you that a reprint of the short abstract of my
tidal argument, which appeared in the Proceedings of the
Royal Society, for May i6, 1S62, might not be inappropriate to

your columns. I ooght, however, to inform you that the tidal

argument was carefully re-stated in the first volume of the treatise

on Natural Philosophy, by Prof. Tait and myself, published in

1S67, bat as the volume is at present out of print, you may not
consider this objection fatal to my proposal,

Glasgow University, Jan. 9 William Tho.mson

Absti-ad of Paper on the liighiity of the Earth, by Prof. Sir
William Thomson, F.R.S., recdvcd April 14, 1862

The author proves that unless the solid substance of the
earth be on tlie whole of extremely rigid material, more rigid for

ins'ance than steel, it must yield under the tide-generating influ-

ence of sun an I moon to such an extent as to very sensibly dim.i-

nish the actual phenomena of the tides, and of precession and
nutation. Results of a mathematical theory of the deformation
of elastic spheroids, to be communicated to the Royal Society t
on an early occasion, are used to illustrate this suljject. For in-

stance, it is shown that a homogeneous incompressible elastic

spheroid of the same mass and volume as the earth, would, if of
the same rigidity as glass, yield about \, or if of the same rigidity

as steel about | of the extent that a perfectly fluid globe of the
same density would yield to the lunar and solar tide-generating in-

fluence. Theactuilphenomenaoftides(ttiat is, the relative motions
of a comparatively light liquid flowing over the outer surface of the
solid substance of the earth), and the amounts of precession and
nutation, would in one case be only

'I
and in the other 5 of the

amounts which a perfectly rigid spheroid of the same dimensions,
of the same figure, the same homogeneous den^^ity, would exhibit
in the same circumstances. The close agreement with the re-

sults of observation presented by the theory of precession and
nutation, always hitherto worked out on the supposition that

* CompUs Rcndusior lvL\y 13. 1868.

f Communicated August 22, 1862, and read November 27, of same year
" Dynamical Problems regarding Elaslic Splieroidal Shells and Spheroids,
of incompressible Liquids."

the solid parts of the earth are perfectly rigid, renders it scarcely
possible to admit that there can be any such discrepancy between
them as 3 to 5, and therefore almost necessary to conclude that
the e.irth is on the whole much more rigid than steel. But to
make an accurate comparison between theory and observation,
as to precession, it is necessary to know the absolute amount of
the moment of inertia about some diameter ; and from this we
are prevented by the ignorance in which we must always be as
to the actual law of density in the interior. Hence the author
anticipates that the actual deformation of the solid eirth by the
lunar and solar influence may be more decisively tested by ob-
serving the lunar fortnightly and the so'.ar half-yearly tides.*

These tides, it may be supposed, wdl follow very closely the
" equilibrium theory " of Daniel Bernouilli for all oceanic sta-

tions, and the author suggests Iceland and Teneriffe as two sta-

tions well adapted for the differential observations that would be
required.

The earth's upper crust is possibly on the whole as rigid as
glass, more probably less than more. But even the imperfect
data forjudging referred to above render it certain that the(V?;Y/j

dsa lohole must befar more rigid than glass, and probablyeven more
rigid titan steeh Hence the interior must be on the whole more
rigid, probably many times more rigid, than the upper crujt.
This is just what, if the whole interior of the earth is solid,

might be expected when the enormous pressure in the interior is

considered, but it is utterly inconsistent with the hypothesis held
by so many geologists that the earth is a mass of melted matter
enclosed in a solid shell of only from 30 to 100 miles' thick-
ness. Hence the investigations now brought forward confirm
the conclusions arrived at by Mr. Hopkins, that the solid crust
of the earth cannot be less than Soo miles thick. The author
indeed believes it to be extremely improbable that any crust
thinner than 2,000 or 2,500 could maintain its figure with suffi-

cient rigidity against the tide-generating forces of the sun and
moon, to allow the phenomena of the ocean tides and of preces-
sion and nutation to be as they are.

Exlraet from Thomson and Tail's " A'alural Philosophy."

"§832 All dynamical investigations (whether
" static or kinetic) of tidal phenomena, and of precession and
" nutation, hitherto published, with the exception referred to
" below, have assumed that the outer surface of the solid earth
" is absolutely unyielding. A few years ago, for the first time,
" the question was raised : Does the earth retain its figure with
" practically perfect rigidity, or does it yield sensibly to the de-
" forming tendency of the moon's and sun's attractions on its
" upper strata and interior mass ? It must yield to some extent,
" as no substance is infinit<-ly rigid. But whether these solid
" tides are sufficient to be discoverable by any kind of observa-
" tion, direct or indirect, has not yet been ascertained. The
" negative result of attempts to trace their influence on ocean
" and lake tides, as hitherto observed, and on precession and
" nutation, suffices, as we shall see, to disprove the hypothesis
" hitherto so prevalent, that we live on a mere thin shell of solid
" substance enclosing a fluid mass of melted rocks or metals.
" and proves, on the contrary, that the earth is much more rigid
" than .any of the rocks that constitute its upper crust."
"§833 The character of the deforming influence will be

" understood readily by considering that if the whole earth were
" perfectly fluid, its bounding surface would coincide with an
" equipotential surface relatively to the attraction of its own
" mass, the centrifugal force of its rotation and the tide generat-
" ing resultant of the moon's and sun's forces, and their kinetic
"reactions. Thus there would be the full equilibrium lunar and
" solar tides ; of 2I times the amount of the disturbing deviation
" of level if the fluid were homogeneous, or of nearly twice
" this amount if it were heterogeneous with Laplace's hypotheti-
" cal law of increasing density. If now a very thin laycr'of
" lighter Hquid were added, this layer would rest covering the
" previous bounding surface to very nearly equal depth all round,
" and would simply rise and fall with that surface, showing only
" infinitesimal variations in its own depth, under tidal influences.
" Hence had the solid part of the earth so little rigidity as to
"allow it to yield in its own figure very nearly as much as if it were
" fluid, there would be very neatly nothing of what we call tides
" —that is to say, rise and fall of the sea relat.vely to the land •

" but sea and land together would rise and fall a fevt feet every

• High tide, as far as the influence of either body is concerned, is pro-
duced at the poles, and lowaverage water at the equator, when its decima-
tion, whether north or south, is greatest, and low water at the poles and high
water at the equator, when the disturbing body crosses the plane of the
equator.
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' twelve lunar hours. This would, as we shall see, be the case
' if the geological hypothesis of a thin crust were true. The
' actual phenomena of tides, therefore, give a secure contradiction
' to that hypothesis. We shall see, indeed, presently, that even
' a continuous solid globe of the same mass and diameter as the
' earth, would, if homogeneous and of the same rigidity as glass
' or as steel, yield in its sliape to the tidal influences three-fifths
' as much or one-third as much as a perfectly fluid globe ; and
' further, it will be proved that the effect of such yielding in the
' solid, according as its supposed rigidity is that of glass or that
' of steel, would be to reduce the tides to about f or | of what
' they would be if the rigidity were infinite."

" § S34. To prove this, and to illustrate this question of elastic

' tides m the solid earth, we shall work out explicitly the solu-
' tion of the general problem of § 696 for the case of a homo-
' geneous elastic solid sphere exposed to no surface traction

;

' but deformed infinitesimally by an equilibrating system offerees
' acting bodily through the interior, which we shall ultimately
' make to agree with the tide generating influence of the moon
' and sun

"

" § S47. We intend in our second volume to give a dynamical
' investigation of precession and nutation, in which it will be
' proved that the earth's elastic yielding influences these pheno-
' mena in the same proportionate degree as it influences the
' tides. We have seen already that the only datum wanted for a
' comparison between their observed amounts and their theoreti-
' cal amounts on the hypothesis of perfect rigidity, to an accuracy
' of within one per cent., is a knowledge of the earth's moment
' of inertia about any diameter within one per cent. Wc have
' seen that the best theoretical estimates of precession hitherto
' made, are in remarkable acordance with the observed amount.
' But it is not at all improbable that better founded estimates of
' the earth's moment of inertia, and more accurateknowledge than
' we yet have from observation, of the liarmonic of the second
' dfgree in the expression of external gravity, may show that
' the true amount of precession (which is known at present with
' extreme accuracy) is somewhat smaller than it would be if

' the rigidity were infinite. Such a discrepancy, if genuine,
' could only be explained by some small amount of deformation
' experienced by the solid parts of the eatth under lunar and
' solar influence. The agreement between theory on the hypo-
'' thesis of perfect rigidity, and observation as to precession and
' nutation, are, however, on the whole so close as to allow us to
' infer that the earth's elastic yielding to the disturbing influence
' of the sun and moon is very small— much smaller, for in-

' stance, than it would be if its effective rigidity were no more
' than the rigidity of steel."
"

§ 848. It is interesting to remark that the popular geological
' hypothesis, that the earth is a thin shell of solid material,
' having a hollow space within it filled with liquid, involves
' two eflects of deviation from perfect rigidity, which could in-

' fluence in opposite ways the amount of precession. The com-
' paiatively easy yielding of the shell must, as we shall see in

* our second volume, render the effective moving couple, due
' to sun and moon, much smaller than it would be if the whole
" interior were solid, and on this account must tend to diminish
' the amount of precession and nutation. But the effective

'moment of inertia of a thin solid shell containing fluid,

' whether homogeneous or heterogeneous, in its interior, would
" be much less than that of the whole mass if solid throughout

;

" and the tendency would be to much greater amounts of pre-
" cession and imtation on tiiis account. It seems excessively
" improbable that the defect of moment of inertia due to fluid in
" the earth's interior, should bear at all approximately the same
" ratio to the whole moment of inertia, that the actual elattic
" yielding bcais to the perfectly easy yielding which would take
" place if the earth were quite fluid. But we must either admit
"this supposition, improbable as it seems, or conclude (from
" the close agreement of precession and nutation with what
" they would be if the earth were perfectly rigid) that the defect
" of moment of inertia, owing to fluid in the interior, is small in

" comparison with the whole amount of inertia of the eaith
" about any diameter ; and that the deformation experienced by
" the earth from lunar and solar influence is small in compari-
" son with what it would be if the earth were perfectly fluid.

" It is, however, certain that there is some fluid matter in the
*' interior of the earth ; witness eruptions of lava from vol-
" canoes. But this is probably quite local, ac has been urged
" by Mr. Hopkins, who first adduced the phenomena of pre-
" cession and nutation to disprove the hypothesis that the solid
" part of the earth's mass is merely a thin shell."

The Kiltorcan Fossils

I HAVE just seen Mr. Carruthers' letter in your number of

January 4th, to which I beg leave to reply.

In this communication it now appears that Mr. Carruthers'
former remarks in the discussion upon Prof. Heer's paper were
intended as a personal attack upon me ; as he now states that on
me alone rests the credit of misleading Prof. Heer by my erro-

neous determination of the Kiltorcan plant
I have no hesitation in acknowledging to having referred the

Kiltorcan plant in question to Sagcnariavdtheimiana, and I think

it very possible I may even now be correct. I will however now
state the reason for my afterwards adopting Professor Schimpcr's
name in preference. When that gentleman was in Ireland he
spent some time in the examination of the Kiltorcan fossils, and
did not then object to my determination of the species ; it was
afterwards, on my sending him a collection, that his further study
of these fossils and comparison with the original species (of which
I had only seen figures) enabled him to announce to me what lie

believed to be the distinctive characters in relation to the fruit

which accompanied it, of those I had named Sagenaiia vdthci-

niiana ; these fossils in his letter to me he referred to Sagcnaria,

and afterwards in his work " Traite Paleontologie Vegeiale," to

Kiioryia under the name of A', hailyana. In the meantime I had
read my report on these fossils at the British Association, and
naturally adopted the generic name first applied to it by Prof.

Schimper, which I afterwards corrected to Knorria, on his autho-

rity, in my " Figures of British Fossils," as Mr. Carruthers

states.

In my letter to Professor Heer (June 1S70) accompanying the

specimens which I was requested to send him for his comparison
with the Bear Island flora, I named those from Kiltorcan Sagc-

naria bailyana in accordance with Prof. Schimper's determina-
tion, whilst others from Tallow Bridge, co. VVaterford, which
he specially wished to see, I still referred to S. vclthcimiana. I

made him aware of Prof. Schimper's views on these plants,

stating distinctly that they were originally referred by me to .S".

vtitlicimiaiia, but that Prof. Schimper, in consequence of his

being enabled to compare the fruit accompanying it with that of

the true S. vcltliciinia)!a, had arrived at the conclusion that it

could not be that specres, and therefore he had named it as a

distinct one. Under these circumstances I cannot see how Mr.
Carruthers can charge me with misleading Prof. Heer, who harl

the whole facts, with examples of the specimens from both
localities, to draw his own conclusions from ; with his acknow-
ledged powers of discrimination, surely he was fully competent
to judge for himself as to their correct identity.

The amount of Mr. Carruthers' knowledge on the subject

about which he writes, is evidenced from his intimation that the

fossil figured by me in the explanation to Sheet 187, &c., of the

Irish Survey maps, is from Kiltorcan (co. Kilkenny), whereas it

was sketched by me, on the spot, at Tallow Bridge (co. Water-
ford), where the section exposed exhibited a profusion of these

plants in various conditions and stages of growili. The character

of the rock in which they occur is totally different from that at

Kiltorcan, the former being a grey shale, corresponding with the

Lower Carboniferous shales, the latter a fine-grained greenish

sandstone ; neither has any of the associated Krltorcan fossils,

including the fish which are of typical Devonian or Old Red
sandstone genera, ever been found at Tallow Bridge. I did how-
ever state in this memoir my belief that the .S'. veltJuiniiaita^ as

identified by me at Tallow Bridge, was similar to the Kiltorcan

plant in question, and also that it corresponded with the so-called

Knorria of the Marwood beds, N. Devon.
With reference to Mr. Carruthers' announcement that Sagnia-

ria vc-llheiiniana is a " coal measure plant," I may remark that

it is a particularly abundant fossil, occurring in various conditions,

but seldom, if ever, met with in the typical coal series of Great
Britain; I have ideniified it from the sandstones of the lower
coal measures in the North of Ireland, as well as at various

localities in the Lower Carboniferous shales of the Counties of

Cork and Kerry. On the Continent, especially in Germany, it

appears to be still more universal, and has been recorded under
various names by fossil botanists, as Dr. H. R. Goeppert, in hi:;

" Fossile Flora der .Silurischen der Devonischen," &c., mentions
more than twenty synonyms for this species ; moreover the same
author states its occurrence to be " In der Kulmgrauwacke, dcm
Kohlenkalke und in Aex Jiiiigs/t'n Gran'oacic:" Dr. F. Unger
and Dr. H. B. Geinitz, the latter ot whom personally inspected
the collections from Kiltorcan and Tallow Bridge, also mentions
similar lower geological horizons at which it occurs ; and Dr.
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W. p. Schimper in the work before cited places it in Lepidoden-
dron as a characteristic plant "des formations houHieres inferieures

(grauwacke culm) correspondant au calcaire carbonift-re. " It is

therefore evidently more characteristic of the Lowest Carboni-
ferous than of the coal measures ; the older of these formations
being considered by Sir Charles Lyell "as equivalents of the

Lower Carboniferous, and were even formerly referred to the

Devonian group."
I believe enough has now been said to show the part I took in

misleading this eminent Professor, and I will leave those interested

to judge between the merits of Mr. Carruthers' or Prof.

Heers' classification, but in conclusion I must request to be al-

lowed to state that prior to this gentleman's accusation against

me, he made me a proposal to help him out of his controversy

with Prof. Ileer, and to "join him in a memoir to describe

and figure the valuable materials I had collected ; " this 1 had
to decline, because it would not only have interfered with my
ofticial duties, but might aho have drawn me into a discussion in

which I had no interest, besides the probability of its committing
me to what may prove to be erroneous opinions.

Dublin, Jan. 10 Wm. Hellier Baily

Circumpolar Lands

In Nature of December 28 there is an interesting letter

endeavouring to show that the land everywhere about the North
Pole down to lat. 57' is lising. We know less about the South
Polar regions, but there are active volcanoes in the Antarctic

Continent, and Darwin has shown in his work on volcanic is-

lands that the land and sea-bottom are rising. This appears to

be at least a remarkable coincidence.

The earth must be cooling by the escape of the central heat in

volcanic eruptions and hot springs, and by slow upward conduc-
tion through the strata. As it cools it must contract. Can any
mathematical reason be assigned why the contraction should be
least in the direction of the polar diameter ? This would account
for the rising of the land at the poles. J. J. Murpiiv

English Rainfall

Ix N.\TURE of the nth inst. your reviewer, "J. K. L.
"

(p. 201), makes a mistake in stating that the greatest English
rainiall takes place at Cockley Bridge, Seathwaite. The greatest

fall takes place at the Stye and on the north side of Stye Head,
Seathwaite, Borrowdale ; whereas the Cockley Bridge named by
your reviewer is Seathwaite, \'alley of the Duddon, and many
miles from the place of greatest fall. He has evidently confounded
the two Seathwaites. A reference to Mr. J. G. Symons' annual
rainfall returns wiUl shoM- that the Seathwaite named is the one in

Borrowdale. C. \. Vernon

Wanted, a Government Analyst

I AM a grocer in a small way in a country place, so that I

retail almott all that comes under the name of food ; and I am
very desirous that all should be unadulterated and worth its

price, as far ai; a fair profit will allow. But how am I to ensure
this, even supposing I possessed the requisite knowledge and ap-
pliances ? Time would be wanting to carry out a systematic
analysis, and the ordinary " rule of thumb " tests are not a match
for tne increasing cleverness of "manufacturing chemists." It

only remains to send samples to some known food an.ilyst ; but
here tne expense becomes a barrier, when the dealings dependent
on it are on a small scale. Is there (or, if not, ought there not
to be ?) some Government functionary to whom samples could be
sent for testing, at a charge to just cover necessary expenses ?

After reading a very sad article on "Artificial Milk," in your
paper of Dec. 15, I leel emboldened to ask whether, either of
yourself or through any of your readers, you could assist me to
render practical a feeling I am sure you must sympathise with.
For obvious reasons, I ask you to receive in strict confidence the
name and address I have given to show the genuine nature of my
application. Grccer

Earthquakes in Celebes

I WISH to contribute to the list of earthquakes and eruptions
in your journal the following, all of which I have witnessed :

—

May I

June 13 .

July 15 •

August 7.

Eruption of a volcano on the Island Camiguin, south
of the Philippine Islands.

Earthquake in Kakas, at the Lake of Tondano in

Minahassa, North Celebes, "jl p.m. This shock
was at the same time felt throughout Minahassa.

Earthquake at Gorontalo, North Celebes, Bay of
Tomini, 12), p.m. and loi p.m.

Earthquake at Gorontalo, 12J A.M., heavy.
Eruption of the volcano of Ternate. This eruption
had not ended August 23. Most of the inhabitants

of Ternate ran away. Stones and ashes were
thrown as far as Halmaheira.

,, 19. Earthquake at Gorontalo, 5 A.^[.

,, 25. Seaquake at Gorontalo, 3 P..M.

,, 31. Earthquake at Gorontalo, I P..M., very strong, ver-

tically.

In the month of August there were at Gorontalo a series of
earthquakes, all of which I did not notice in my diary, some of
them very severe, shocks so severe and numerous have not been
experienced for years at that place. I do not doubt that they
were in connection with the long-continued eruption of the
volcano of Ternate in the same month.
Some years ago there was communicated to the Paris Academy,

from South America, the fact that permanent magnets lose their

magnetism during earthquakes. I will not discuss here the theo-
retical point of view of tlie question. During my whole stay in
the northern part of Celebes I have always hung up a magnet,
with a maximum weight attached to it, but never, not even during
the severe earthquakes of Gorontalo, has the weight fallen down,
I therefore doubt the fact.

Earthquakes are felt throughout the northern part of Celebes,
on the coasts of the Bay of Tomini, at the Togian Islands in

the Bay of Tomini ; whereas in the southern part of Celebes,
for instance at Macassar, earthquakes are scarcely ever felt or

only veiy slight ones. The geological structure of the southern
part of Celebes differs entirely from that of the northern.

I enclose a list of earthquakes observed at Gorontalo from
1866-70 by Mr. Riedel.

List of earthquakes at Gorontalo (N. lat. 0° 29' 42",
W. long. 23' 2' 50") between the year 1S66 and 1870 :

—

Year.
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ELECTROPHYSIOLOGICA :

SHOWING HOW ELECTRICITY MAY DO MUCH OF WHAT IS

COMMONLY BELIEVED TO BE THE SPECIAL WORK OF A

VITAL PRINCIPLE
III.

2. /;/ conttiuiation of Ihe question—How in mtisculoy

action electricity mav do much of what is commonly be-

lieved to be the H'ork of a 7'ital principle.

CONNECTED with the history of electrotonus as

exhibited in these experiments* are also ot^^er

facts which must not be overlooked in this attempt
to trace out the workings of electricity in muscular
action—facts which show that the departure of con-

tractility and the arrival of rigor mortis are con-

siderably retarded by both forms of electrotonus. Left

to itself, the gastrocnemius of the frog loses its con-

tractility and passes into the state of rigor mortis in a
time varying with the season and from other causes

from 6 to 12 hours ; but not so when left to the action of

electrotonus. In this latter case, indeed, the con-

tractility may remain for 18, 24, or 36 hours — for a

longertime inanelectrotonus than incathelectrotonus—and
even then there may still be no signs of rigor mortis.

Once, where anelectrotonus was kept up steadily all the

time, and where contractility lingered for 36 hours, the

muscles were still limber at the end of 48 hours. No
doubt, before exact conclusions can be drawn in these

matters more experiments are wanted, many more ; but

it is not necessary to wait for these in order to be certain

that the departure of contractility, and the arrival of

rigor mortis, are considerably retarded by the action of

both forms of electrotonus. And it is simply to the bare
fact that attention is now directed.

What then 'i Do these facts bear upon what has gone
before, and, if so, how t

The facts are obvious. In anelectrotonus and cathe-

lectrotonus alike there are— suspension of the tetanus

caused by feeble faradaic currents, elongation of muscle,

exalted contractility, together with considerable retarda-

tion in the time at which contractility passes off and
rigor mortis comes on. In anelectrotonus and cathelec-

trotonus the parts, muscle and neive alike, are charged
with a charge larger in amount than that which is

natural to them—a positive charge in anelectrotonus, a
negative in cathelectrotonus. The facts, indeed, are

strangely in keeping with the premises. Only let it be
su])posed that the artificial charge acts upon the dielectric

sheaths of the fibres as the natural charge has been sup-

posed to act, but in the contrary direction, that is from
without to within instead of from within to without, the

charge imparted to the outside inducing the opposite

charge on the inside, and all the rest follows. The
artificial charge is larger in amount than the mutual
charge, and hence the increased elongation of the

muscular fibres, the compression arising from the natural

attraction of the two opposite elements of the charge
keeping up a state of elongation proportionate to the

amount of the charge. Hence, also, the suspension of

the tetanus by electrotonus, for if the charge elongates the

fibres it is easy to see that another of its actions may be that

of suspending or antagonising muscular action. And hence
again the increased contractUity, for, according to the pre-

mises, contraction, happening under these circumstances,
will be greater because the elasticity of the muscle has

freer play at the discharge. In these matters the artificial

charge plays the same part as the natural charge, only

more energetically, nothing more. And not less so, as it

would seem, in the action exercised upon the pass-

ing off of contractility and coming on of rigor mortis.

Contractility passes off and rigor mortis comes on in the
ordinary course of things, because the muscle loses its

natural electricity. Contractility passes off and rigor mortis

Sm Nature, Jan. n, 1872.

comes on more slowly in electrotonus because the artificial

charge associated with this state can take the place and
do the work of the natural charge. This is all. Indeed,
so far, the whole electrical history of muscle would seem
to point to the view which led to the experiment with the
elastic band, and to show that living muscle is kept in a
state of elongation by the presence of an electrical charge,

and that contraction is nothing more than the action of
the fibres, by virtue of their elasticity, when liberated by
discharge from the charge which kept them elongated
previously—ordinary muscular contraction differing from
rigor mortis in this only, that the charge which prevents
contraction is suddenly withdrawn, and immediately re-

placed, in the former case, and gradually withdrawn, and
not replaced, in the latter case.

Upon this view, also, it is possible to get a glimpse of

the reason why contraction is more antagonised by an-
electrotonus than by cathelectrotonus ; and why contrac-

tility is slower in passing off, and rigor mortis slower in

coming on, under the former state than under the latter.

In anelectrotonus the artificial charge of the parts, muscle
and nerve alike, is positive, and, being so, the sheaths

are positive externally, and (by induction) negative inter-

nally, the manner of charging, which, there is reason to

believe, is natural to the muscle. In cathelectrotonus, on
the other hand, the opposite state of things obtains. Here
the artificial change is negative, not positive. Here, con-
sequently, the charging of the sheaths is negative on the

outside and positive on the inside— a state of things which
is not natural to the fibres, or which is only met with

exceptionally, when these fibres are upon the point of
passing into the state of rigor mortis. In anelctrotonus,

therefore, the natural charge may co-operate with the

artificial charge in a way in which it cannot do in cath-

electrotonus ; and which, without further comment, it is

easy to see may explain in some degree why contraction

is more antagonised by anelectrotonus than by cathelec-

trotonus ; and why contractility passes ofi"and rigor mortis
comes on more slowly under the former condition ttian

under the latter.

As I have shown elsewhere,* the whole electrical history

of muscle is in keeping with this view. The charges ob-

tained from the common friction machine act in the same
way as those associated with electrotonus. Everywhere, the
question is not of polarisation and of changes in direction

of a continuous curi'ent, but simply of charge and dis-

charge. Everywhere it is charge preventing, and dis-

charge permitting, action. In a word, the whole electrical

history of muscle would seem to show that electricity may
have much to do in what is commonly believed to be the
work of contractility and tonicity, and that the way in

which this work is done is that which is here pointed out.

Against this view, however, sundry objections may be
urged. It maybe said that the phenomena of muscular
action in muscles with sheathed fibres cannot be ex-

plained after this fashion. It may be said that the proof
of charge during rest and discharge during action is little

more than a matter of imagination. It may be said that

the force of the natural electricity of muscle is inadequate
as force. But, in reality, these objections, when fairly

looked into, prove to be of little value.

No doubt the fibres of involuntary muscles difl'er from
those of voluntary muscles in ha\ ing no proper sheaths.
Instead of having those sheaths, indeed, they are made
up of cells, mostly fusiform in shape, imbedded in a sort

of homogeneous plasm or matrix ; and these cells, there is

reason to believe, are the contractile elements of the fibres.

Still it is not easy to allow the force of any objection aris-

ing in this fact, for may it not be that the walls of these con-
tractile cells, which, like the sheaths of the fibres of voluntary
muscle, in the main consist of the material of elastic tissue,

behave in the way the sheath is supposed to behave under
the charge and discharge, that a charge developed on the

* "Dynamics of Nerve and Muscle." Macmillan.
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inside of these walls induces the opposite charge on the

outside, that the walls elongate under the compression
arising from the mutual attraction of these charges, and
shorten when this charge is discharged, because their

elasticity is then left free to come into play ? Nay, may
it not be that this action of the cell membrane is not ex-

cluded in those long voluntary muscles in which the fibres

seem to be made up of several cells or fibres over-wrapping
at their ends, rather than of a single sheathed fibre ? And,
certainly, this idea is not contradicted by facts remaining
in the background ; for, as will be seen in due time, these

go to shoiv that the walls of all cells and fibres are affected

electrically in the same way as that in which theshca'hof
the fibre of voluntary muscle is supposed to be affected.

So that, after all, the phenomena of rest and action in

sheathless muscular fibres may supply no valid objection

to the view which has been taken of these phenomena as

presented in muscular fibres with proper sheaths.

And surely the evidence supplied by the new quadrant
electrometer is a sufficient contradiction to the objection

that the charge during muscular rest and the discharge
during muscular action are mere matters of imaginition,
for this evidence shows unequivocally that there is a
charge during this state of rest and a discharge .during

this state of action. It is not a question of inference

merely, such as it might be if the evidence supplied by
the galvanometer were alone available ; for here, as has
been pointed out, the current during rest, and the com-
parative disappearance of this current during action, may
in reality point to charge and discharge when traced to

their causes : it is a question of simple fact. Moreover,
the anatomical and physiological analogies existing be-

tween the muscular apparatus and the electrical apparatus
in the torpedo and the phenomena of secondary con-
traction, mike it more than probable that muscular
action is accompanied by a discharge analogous to that

of the torpedo. Like the nerves of the muscle, the nerves
of the electric organs originate in the same track of the

spinal cord, and terminate in the same manner. Like the
muscles, the electric organs are paralysed by dividing
their nerves. Like the muscles, the electric org ins, after

being thus paralysed, maybe made to act by pinching the

nerve beloiv the line of section. Like the muscles, the
electric organs are thrown into a state of involuntary
action by strychnia. Like the muscles, the electric

organs cannot go on acting without intervals of rest.

And lastly, the nerves of the electric organs, like the
nerves of the muscles, when somewhat exhausted, respond
in the same curiously alternating way to the action of the
" inverse " and " direct " current, if only discharge be taken
as the equivalent of contraction. In a word, these analo-
gies may be said almost to necessitate the conclusion to

which Matheucci was led in regarding them, namely this

—that musculir action is accompanied by a discharge of
electricity analogous to that of the torpedo. And cer-

tainly this conclusion is borne out rather than contradicted
by the phenomenon of secondary contraction which is

exhibited in a prepared frog's leg, when, after laying its

nerve upon the muscle of another such limb, contraction
is produced in the latter limb ; for here the only sufficient

explanation would seem to be that offered by Becquerel,
namely this—that contraction happens in the first limb
because its nerve is acted upon by an electrical discharge
developed in and around the muscles of the second limb
during action -a discharge which may not indirectly show
that there was a charge to be discharged during the pre-

vious state of rest. In a word, the evidence, direct and
indirect, must surely suffice to show that the idea of charge
during rest and discharge during action is something more
thin a mere matter of imagination.

Nor can it be fairly urged that the force of the natural

electricity of the muscle is too feeble to produce the results

attributed to it. On the contrary, after what has been said

respecting the analogies between muscular action and the

action of the electrical organs of the torpedo, it is quite
fair to suppose that the force of the discharge in muscular
action, instead of being feeble, miy be equivalent to that

of the torpedo ; and that the reason why it cannot be
detected in the same way may be that it is short-circuited,

and so mainly out of reach, within the body.

3. How in nervous action electricity may do much of
what is commonly believed to be the work of a vital
principle.

There is good reason to believe'* that the electrical law
of nerve-fibre differs in no wise from that of muscular fibre.

There are also similarities between the principal struc-

tural elements of the nervous system from which it would
appear that what holds good of one part of this system
electrically may hold good of the other parts also. Nay
more, there is in these facts reason for believing that what
holds good of nerve-tissue generally may hold good of

muscle also, for the typal element of nerve and muscle is

evidendy one and the same.
Looking at the different pirts of the nervous system

—

ganglionic cells, and the peripheral nerve-organs—-and at

muscle cells and fibres, it is easy to trace the same struc-

tural plan.

Central ganglionic cells, as seen in the ganglia of the

sympathetic system, and in other small ganglia of the
kind, consist of a round, oval, or pyriform miss of soft

translucent, granular substance, with which two or more
nerve-fibres communicate, and of an enclosing capsule
formed of a transparent membrane with attached or em-
bedded nuclei. The central granular substance, with

which the nerve-fibres communicate, and the investmg
capsule, are unmistakeable in the ganglionic cells of

the minute ganglia, but not so in the brain and spinal

cord. In the brain and spinal cord there is the same
central substance, but the proper cell wall is doubtful.

Moreover, the central substance, instead of being a
round, oval, or pyriform mass, with which the nerve-

fibres are connected at one point only, branches out

into several processes, which seem to be continuous
with the nerve-fibres. At the same time, these cells and
fibres are surrounded and supported by connective

tissue, called reticulum by Kolliker, and neurologia by
Yirchow—a tissue which, as Dr. Sharpey points out,
" is not merely an open mesh-work, but consists of fine

lamina: formed of a close investment of finest fibrils,

disposed as membranous partitions and tubular com-
partments for supporting and enclosing the nervous
bundles ; " so that, in the brain and spinal cord, as in

the smaller ganglia, there is good reason for believing

that the structure of the ganglionic cell is virtuilly the

same, namely, a central granular mass, with which
nerve-fibres are connected, and a membrane, with nuclei,

investing this mass.
The peripheral nerve organs, of which th; principal

forms are three in number—the end-bulbs, the touch-
corpuscles, and the Pacinian bodies —agree in having (i)

an mward part or core of so t, translucent, finely granular

matter, in which one or more nerife-fibres end by bulbous,

or knobbed extremities ; and (2) an outer investing c ip-

sule of ordinary connective tissue, with nuclei. In the

end-bulbs and touch corpuscles this capsule is simple ; in

the Pacinian body it is made up of many concentric

layers, from forty to sixty in number, with nuclei, these

layers, "encasing each other, like the coats of an onion,

with a small quantity of peliucid fluid included between
them," being strung together where the nerve passes

through. The structural plan is still that of the ganglionic

cell—a central mass of granular matter, with which nerve

fibres are intimately connected, and an investing capsule,

simple or complex, as the case maybe; and this world
seem to be the plan of all the peripheral parts of the

nervous system without exception, for it is a question

• See N.\TURE, Jan. 4, 1872.
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whether nerves do ever terininate in plexuses or meshes

of any kind.

The fibre of voluntary muscle is said to consist of a

lar^e number of extremely fine filaments enclosed in a

transparent, homogeneous, elastic (the composition agrees

vi-ith that of elastic tissue), tubular sheath, called the

sarcolemma or myolemma, in which are nuclei, called

muscle-corpuscles. It might, however, be more correct to

say that this fibre consists of a mass of soft granular

matter (the granules being the sarcoiis elements of Bow-

man), agreeing in the main with the granular core of the

ganglionic cells and peripheral nerve-organs, enclosed in

the sheath which has been described ; for the contents of

the fibre, instead of splitting up longitudinally into fila-

ments, may split up horizontally into discs—may split cither

way or any way, in fact, as they would do if they were

made up, neither of fibrils nor discs, but of granules which

may, as it happens, aggregate into fibrils or discs. The
fibre of involuntary mui^cle, on the other hand, is made
up of elongated fibre-cells, connected together by ahomo-
geneous, transparent uniting medium, without any sarco-

lemma. Each of thc^e fibre-cells has a core of finely

granular matter, sometimes arranged so as to form imper-

fect fibrils, and of a distinct cell-membrane, with nuclei,

the shape of the cell being fusiform, with ends sometimes

pointed, .'sometimes truncated, sometimes simple, some-

times branched. The cell- membrane in reality takes the

place of the sarcolemma, for each cell is nothing more or

less than a rudimentary fibre. Indeed, in long voluntary

muscles there are fibres which seem to partake somewhat
of the character of voluntary and somewhat of the charac-

ter of involuntary fibres— fibres which, instead of running

continuously from one end of the muscle to the other, are

made up of several elongated fusiform cells, overlapping

each other at the ends, and which therefore may con-

sist of cell-membrane and sarcolemma both. Nor is the

connection of the neri'cs with the muscular fibres or cells

peculiar. Beale and Kolliker think that the nerves be-

longing to voluntary muscle end in meshes of pale fibres

outside the sarcolemma. Rouget, Kiihne, and others are

of opinion that this ending is in peculiar organs— motorial
end-plates continuous with the axis-cylinder of the nerve,

oval or irregular in shape, within the sarcolemma and
between it and the proper muscular substance, the primi-

tive nerve-sheath fusing with the sarcolemma, and one end-

plate being devoted to each muscular fibre. And thus it

maybe that the muscular fibre or cell mayagree in structure

with the ganglionic cell, and the peripheral nerve organ, in

having a soft granular core, with which one or more nerve-

fibres are connected, and an investing membrane of con-

nective tissue with one or more nuclei. It may be, indeed,

that the muscular fibre and cell are only varieties of the

peripheral nerve-organ.

The nerve-fibres by which these several bodies—gan-

glionic cells, peripheral nerve organs of various kinds,

and muscular fibres and cells—are connected together, are

of two kinds, the tubular, which are while with dark

borders, and those which are grey, pale, non-meduUated
or gelatinous. The white or tubular filares, when quite

fresh, appear perfectly homogeneous like thre. ds of glass,

but afterwards, when coagulation has taken place, they

are found to consist of an axis, or primitive band, as it is

called, a white medullary coating strongly refractive of

light, and giving them the appearance of having dark

borders, and an outer membranous sheath or tube, with

nuclei in it, agreeing in composition with elastic tissue,

and being analogous to the sarcolemma. The grey, pale,

gelatinous fibres would seem to consist of the axis or primi-

tive band of the others, with obscure sheaths in which
are nuclei, but without medullary coating. They be-

long chiefly to the ganglionic system, but not exclusively
;

at all events the finer subdivisions of the white dark-bor-

dered nerves of the other systems are found to have lost

their dark borders, and to have become undistinguishable

from those which have no dark borders naturally. In
nerve-fibres, therefore, as in nerve-cells, there would seem
to be a central core, and a membranous investment con-

taining nuclei ; and, all things considered, the connection
of these fibres with ganglionic cells, wiih peripheral
nerve-organs, and with muscular fibres and cells, would

^

appear to be by one and the same method, the axis or

primitive band being continuous with the central soft

granular core of the central and peripheral elements of
the nervous system, and of the muscular fibres and cells

(for with so many points of analogy it is difficult not to

believe with Rouget, Kiihne, and others who agree with
them in this matter), the primitive sheath, when there is

one, being continuous with the membranous investment
of this core, neurilemma, sarcolemma, or other, as the
case may be.

Instead of being peculiar, therefore, the voluntary mus-
cular fibre may be no more than a modified form not only
of the contractile cell of the involuntary muscular fibre,

but also of the nerve-fibre, and of the central and peri-

pheral cell-elements of the nervous system. The same
type of structures is to be traced out in each case. There
is in each case the same central, granular, soft, substance,

but slightly changed protoplasm prob.ibly, in the mole-
cular change of which an electrical change may origi-

nate. There is in each case outside this central sub-
stance a membrane which may become charged leyden-

jar-wise as the neurilemma and sarcolemma are supposed
to be charged. And, therefore, it is not aliogither beg-
ging the question to conclude that in each case one and
the same electrical law may bear rule.

And certainly the adoption of this idea is calculated to

elucidate much that is obscure in the structure and action

of the nervous and muscular systems.
Upon this view a use is found for the contents and

walls of the fibres and cells of which the nervous and
muscular systems are made up. The contents are wanted
for the generation of the charge ; the walls are wanted
for receiving and holding this charge. Their leyden-jar

office, indeed, explains why it is that the nervous and
muscular systems should be made up of cells and fibres.

Upon this view one use is found for the nucleus in the
walls or sheath of cell or fibre. The nucleus may repre-

sent the spot at which the development of this wall or
sheath is arrested—the spot at which the original, moist,

conducting protoplasmic matter is not trans.'^ormed by
drying, or in some other way, into non-conducting wall or

sheath, and, therefore, as I think, the nucleus may have
a very definite function to fulfil. As 1 think, indeed, the

case may be this : that the molecular changes in which
the charge of the cell or fibre originates (those in the con-

tents of the cell or fibre) depend upon the continual ingress

of fresh and egress of used-up aerated matter ; that this

ingress and egress is, not through the wall or sheath any-
where or everywhere, but only through the nucleus ; that

the one charge not wanted for charging the inner surface

of the wall or sheath may escape to earth through the
nucleus ; and that the channel of the discharge which
happens when the cell or fibre passes from the state of

rest into that of action may also be through the nucleus.

Without such opening as may be supposed to exist in the
nucleus, indeed, it is difficult to understand how the cell

or fibre should be charged and discharged ; and thus,

upon the view in question, a use is found (not the only
use, of course), for the nuclei present in the walls of the
cells and in the sheaths of the fibres of the nervous and
niMscular systems.

Upon this view, too, the infinite number of these cells

and fibres may in some degree be accounted for. For
may it not be that each cell and fibre acts as a condenser to

every other cell or fibre, so that a charge or discharge
which is feeble without being multiplied becomes anything
but feeble when multiplied .'' And may not this function of

a condenser be the one function of the Pacinian bodies .''
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Other cells and fibres have other functions as well ; these

bodies may have this one function only. They may, in fact,

be rudiments of the electric organs of the torpedo, with a

sphere of action, not without the body, but within it. And
this may be the reason why these bodies are placed on
the trunlcs of nerves at points where it may be supposed
that special means are wanted for keeping up the requisite

degree of elastic tension, their use in this case being
analogous to that of an ordinary leyden condenser in con-

nection with a telegraph wire conveying a minimum
amount of electricity.

Nor does this view fail to elucidate in some degree the

way in which nerves tell upon muscle and react upon each
other. Let the contents of the muscular fibre or cell be
connected with the contents of the corresponding gan-
glionic cell by the axis cylinder of the nerve, and a charge
or discharge in the nerve centre must tell upon the mus-
cular tissue, just as in the case of two leyden jars with

their inner coatings connected by a conductor, the

charge or discharge of the one involves corresponding
changes in the other. Let the case be that of a sensory
peripheral cell and a central ganglionic cell, similarly

connected, and a charge or discharge in the former will

involve a charge or discharge in the latter, the discharge
producing sensation. The case is simply that of a
leyden battery, witli all possible space economised by
making the conductors, where they may, do the work of

the jars. The case is plain as regards the charge, for the

molecular charges are ever at work by which it is kept

up and renewed ; and the case is not altogether obscure
even as regards the discharge, for it may well be that

discharge happens when the charge increases until it

overleaps the barrier of insulation presented in the
dielectric walls of the fibres and cells—a result which,
for wane possibly of a sufficiently insulating barrier some-
where, happens more easily than it ought to do in the case

of involuntary nervous action, such as is seen in convulsion,

neuralgia, and the rcs-t.

Viewed in this way, too, it is easy to sec that the ner-

vous system may do its work, not by discharge only, but

by charge also. It is easy to see that the discharge may
be all that is warned to cause contraction ; indeed, ac
cording to the premises, all that is warned for this pur-

pose is that the charge which kept the muscular fibre

elongated should be discharged, and the fibre so left to

the play of its own natural elasticity. It is easy to see,

also, that discharge may be the mechanical agent which
may call the various nerve-centres into action—by shaking
the veil which separates the visible from the invisible in

the higher mental processes, perhaps. And for charge no
less than discharge it is also easy to see that there may
be a definite work to do—a work of which the end is, not

to cause action in the muscles and in the various nerve-

centres, but to prevent it. Indeed, after what has been
said, it is to be supposed that all nerves, through their

electricity, have during rest an action which Pfliiger sup-

poses to be peculiar to certain nerves only, and to which
he gives the name of inhibitory.

And here opens out a question of paramount in-

terest.

It has been seen that the electric law of nerve and
muscle is one and the same. It has been seen that the

state of contraction in muscle is antagonised by the pre-

sence of a charge of eleciricity in muscle—that a state of

actual elongaiion is produced by the action of this charge.

It has been seen, not only that the state of contraction is

antagonised and a state of elongation set up by the

presence of the natural charge of electricity in muscle, but
that more marked changes of the same kind are produced
by the action of an artificial charge of electricity, provided
this charge be greater in amount than the natural charge.

The facts, indeed, are calculated to justify the notion that

the degree of elongation produced by the conjoint action

of the charge belonging to the muscle itselfand the charge

imparted to the muscle from its nervous system is greater

than that produced by the action of the former charge
singly ; or, in other words, that the charge imparted to

I

the muscle by its nervous system may cause a degree of

! elongation in the muscle which is over and above that
' caused by the charge belonging to the muscle itself

—

! which surplus may have much to do in explaining rhyth-

j

mical action in hollow muscles.
Take the case of a hollow muscle—a capillary vessel,

I

for example. This vessel has its special nervous system,
vasomotor nerves, efferent and afferent, vasomotor centre ;

and the question is as to how this system acts upon the

vessel. May it be that a charge of electricity is continu-

ally being developed upon the ceU-walls and fibre-sheaths of

this system by the action of the oxygen of the blood and
other causes upon the contents of the cells or fibres ; and
that this development goes on until, the bounds of insula-

i tion being overpassed, discharge happens .'' May it be
that the muscular fibres forming the walls of the vessel

!
elongate, and in so doing cause the vessel to dilate as long

}

as this charge is imparted to them.' May it be that the

j
vessel passes from the state of dilatation into that of con-
traction when the discharge of this charge happens, in

consequence of the muscular fibres being then liberated

from the condition of extra- elongation caused by the
charge imparted to them from the nerves, and so left to

the play of their natural elasticity ? May it be that thus
there are diastolic and systolic changes in the vessel by
which the blood is alternately drawn into and driven out of

the vessel, changes which may supply the key to the mys-
tery of "capillary force"? Nay, more ; may it not be
that the diastolic and systolic movements of the heart

itself may have to be explained in the same way ? To all

these questions 1 answer, unhesitatingly, yes, it may be so.

Indeed, after what has been said, the only explanation

which seems to be called for concerns the movements of

the auricles of the heart, and this is easily given : for, as

it seems to me, the auricles must be looked upon chiefly

as cisterns formed of dilated veins, and their movements
chiefly as passive conseciuences of the movements of the

ventricles, the systole of the auricles being little more
than the passive falling-in of the auricular walls upon

I

the blood being suddenly sucked away by the ven-

tricular diastole, the diastole of the auricles being little

I more than the passive bulging-out of the auricular walls,

caused at one and the same time by the stream of
blood which is ever flowing in from the valveless

openings of the great veins, and by a forcing back of

this stream, consequent upon the sudden closure and recoil

of the auriculo-ventricular valves at the moment of the

ventricular systole. In this way the seemingly diastolic

and systolic movements of the auricles must alternate

with the true diastole and systole of the ventricles, and,
at the same time, the absence of valves at the opening of

the great veins into the auricles is accounted for—an
absence altogether inexplicable if the auricular systole had
to play the active part in the circulation which is played
by the ventricular systole. And much to the same eft'ect

may be said of rhythmical movements in other hollow
muscles, the chief difference between one such movement
and another being perhaps this—that contraction follows

upon dilatation more slowly in consequence of the cell-

walls and fibre-sheaths of the special nervous systems
being constructed differently as regards the capacity for

quick charging and discharging ; but these hints must
suffice for what might be said upon this subject.

j

Nor can it be urged as an objection to this view of

\ nervous action—the only objection which may be urged, so

I

far as I know—that the state of action in nerve-fibre is

I

unattended by the contraction which attends upon action

i
in muscular fibre. The electrical law of nerve and
muscle being one and the same, it might be expected,

1 perhaps, that this particular difference should not exist

;

I

but this difficulty, if it be one, is soon disposed of Thus,
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the success of the experiment with the elastic band de-

pends upon the band being of a certain thickness, and

upon the weights being so adjusted as to balance without

overbalancing its elasticity. Failing these conditions

charge anddischarge may nottell in causingelongation and
contraction. And, therefore, the absence of perceptible

elongation and contraction in the nerve-fibre under the

charge and discharge may be simply owing to the fact

that the thickness and stretching of the neurilemma have
not been adjusted for the production of these results.

Besides, it is by no means certain that there are not in

some nerve-fibres slight changes which are strictly parallel

to the elongation and contraction witnessed in muscular
fibres.

In a word, there seems to be good reason for believing

that in nerve as in muscle electricity may have to do
much of what is commonly regarded as the special work
of an inherent vital principle.

4. How in inaintainiug the " tone of the system " elec-

tricity may liave to do much of what is commonly re-

garded as the special work ofa 7'ital principle.

After what has been said little remains to be added un-

der this head. The conclusion arrived at is that each
perfect fibre and cell of living muscle and nerve (and, by
implication, every living fibre and cell), is a charged

leyden-jar while at rest. It is that the membranous
portion of the fibre or cell is at this time compressed
by the mutual attraction of the two opposite charges

disposed leyden-jar-wise upon its two surfaces. It is

that the effect of this compression is to elongate the fibre

or cell by squeezing out this membrane lengthwise. What
then ? May it be that this compression, this squeezing

out, is sufficient to account for what is called the " tone of

the system" ? This state, no doubt, is indefinite enough,
but it becomes more definite when viewed in this way

—

so definite, in fact, that here also, in the maintenance of

the ' tone of the system " that is to say, electricity may
have to do much of what is commonly believed to be the

work of a vital principle.

5. How in certain processes of growth electricity may
do much, of what is commonly regarded as the special

work of a vitalprinciple.

A cell or fibre is at first a mass of protoplasm without

any investing membrane. Later, this membrane makes
its appearance, and how is this ? Is it that the surface of

the protoplasmic mass, except at the part or parts where
the nucleus is afterwards met with, hardens by desiccat-

ing, or dying, or changing in some other way, and, so

hardening, acquires dielectric properties ? Is it that

the molecular changes ever going on in the protoplasmic
matter beneath this crust, develope a charge on the inside

of this crust, which, acting inductively, leads to the de-

velopment of the opposite charge on the outside ? Is it

that the compression arising from the mutual attraction

of these opposite charges, causes the crust to stretch out
every way, and so separate from the underlying proto-

plasmic mass, leaving thereby in some instances a vacuole,
which may be filled with a thin liquid or even air.' Is

this the way in which the sarcolemma and neurilemma,
the cell-walls, and all membranes more or less analogous
to them, may be formed } After what has been said such
an idea is by no means improbable. Nay, such an idea
may be looked upon as the natural consequence of the

premises. And if so, then electricity may have to do
much of what is commonly believed to be the work of a
vital principle in these phenomena of growth, as well as
in the various processes which have been already passed
in review, and upon which so much has been said as to

leave only room now for these bare hints of what might be
said upnn the subject.

C. B Rapli.iffe

MERCURY PHOTOGRAPHS
AN entirely novel method of photographic printing has

just been discovered by M. Merget of Lyons.

Although akin in some respects to the daguerreotype pro-

cess, it differs essentially therefrom in the fa;t that expo-

sure to light is not necessary to the formation of every

separate image. It is difficult indeed just now to apply

any distinguishing name to M. Merget's invention, for the

methods hitherto discovered—and the number of these

has, we all know, increased of late beyond all calculation

— are all of them divisible into two very distinct classes.

Thus we have those processes broadly termed chemical,

in which every print is secured by the aid of light, as for

instance, the nitrate of silver and carbon methods ; and
those again where a matrix, or printing block, having

been prepared, the copies are struck off in the ordinary

lithographic or printing press
;
photographs prepared in

this latter manner are usually termed photo mechanical

prints. M. Merget's invention partakes singularly enough

of the nature of both classes ; for while the prints are un-

doubtedly formed by chemical action, the question of

light is of no moment at all, and the manipulations in-

volved are to some extent of a mechanical nature.

The experiments of Faraday upon the diffusion of

gases will be remembered by many, and it was the re-

sults arrived at by that distinguished philosopher that

incited M. Merget, the Professor of Physics at the Faculte

des Sciences of Lyons, to take up the investigation he

has so successfully carried through. Faraday had already

found out that the vapour of mercury acted very sensibly

upon gold-leaf, and the first task undertaken by M. Mer-
get was to discover whether this same action also took

place upon other metals or their compounds. The in-

vestigation, it should be stated, was designed to be of a

purely theoretical nature, and was not undertaken, in the

first instance at any rate, with a view of working out any
practical processes such as may eventually result from

the research. The principal points discovered by M.
Merget may be thus summarised ;

—

1. The vaporisation of mercury is a continuous pheno-

menon ; that is to say, the metal emits vapour at all times,

even at a very low temperature, and when in a solidified

form.

2. Mercury vapour may be condensed upon certain

substances, such as carbon, platinum, &c., without these

latter being chemically affected.

3. Mercury vapour will pass with exceeding facility

through porous bodies, such as wood, porcelain, &c.

4. The salts of all precious metals when in solution are

very sensitive to the action of mercury vapour, which has
the effect of rapidly reducing them.

The most sensitive to mercury of the precious metal

salts are nitrate of silver and the soluble chlorides of

gold, palladium, and iridium, and paper prepared with

any of these forms at once a most delicate test for the

volatile metal ; but the solutions must contain some
hygrometric body to prevent complete desiccation, so that

the surface coated with them will always remain in a moist

condition. To demonstrate how exceedingly sensitive this

test-paper is to mercury, we may state that its contact with

anybody containing but a slight trace of amalgam suffices

to darken the surface, while it is affirmed that any workman
who has been employed for some time in a looking-glass

or other similar factory, may produce an impression of

his hand by simply laying the same upon a sensitive sur-

face of this kind, the minute traces of mercury in the

pores of the skin being amply sufficient to bring about
a reduction of the salt, and to produce consequently an
imprint of the fingers. In the same way a section of

wood exposed to mercury vapours, and afterwards pressed

in contact with a sheet of sensitive paper, prints off

upon the surface all the rings and markings it possesses,

the mercury being deposited in the pores of the wood in

a more or less condensed form.
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In the event of nitrate of silver being used for preparing
the paper, it is necessary, obviously, to exclude the light,

as otherwise a reducing action will be already set up by
solar means alone, but with the salts of palladium or
platinum no such action need be feared. According to

the kind of metallic salt employed, so the tint ol the
impression vanes, but in most c.ises an intense black may
be obtained where the action has proceeded far enough.
Having described M. Merget's discoveries thus far, it is

easy to guess how that gentleman employs them in the
carrying out of a photographic process. An ordinary
glass negative, possessing an image which has been formed
by the deposition of silver particles, is prepared in a suit-

able manner to protect it from injury by contact with the
mercury (such, for instance, as coaling it in some way
with platinum or carb >n particles), and the picture is then
exposed to the action of mercury vapour. The vapour
condenses, in a more or less concentrated form, upon the
image—in the same way, pretty well, as it becomes de-
posited upon, and develops, the latent miagc in the
daguerreotype process— and substquently the plate thus
treated is brought into contact with the sensitive paper.
The consequence is that the minute particle-3 of mercury
depo:ited all over the image exercise a reducing action
upon the salis on the surface ( f the paper, and a print
results of the original plioto^jraph, poss-ssing the same
gradation of tint as the original. Indeed, when nitrate

of silver is employed for sensitising the paper, the photo-
graph secured is in every respect simdar to that produced
by light in the ordinary silver printing process, and the
picture is forthwith toned and fixed in the same way,
in fact, as one of these ; in the one case, however, the
redaction of the silver salts has been brought about by
mercury vapour, while in the other light alone has
been the reducing agent. Iniijressions obtained by means
of platinum and palladium salts need simply to be washed
in water in order that they may be permanently fixed.

These latter, in truth, are so indestructible and inalterable

that they cannot be destro\ed except by a chemical
agent which would at the same time radically injure the
paper, or other basis, upon which they rest.

This process of photography is not yet in such an ad-
vanced state as to be of any practical importance ; but,

nevertheless, it is certainly one of the most ingenious and
interesting discoveries made of late in this branch of
Science. The great advantage it possesses is that of
printing without the aid of light, and yet producing prints
with detail and half-tone dependent upon delicate chemical
reaction— such rare gradation being secured as our pre-

sent light printed pictures (silver and carbon prints) alone
possess. A mechanical printing process could, of course,
easily be worked out from these data, if considered desir-

able ;
and, indeed, it is by no means improbable that this

will be thi' most successful way of applymg the discoveries
in a practical form. But even in the event of no practical
use at all being made of the process— (or this is indeed
questionable—the research, regarded from a purely scien-
tilrc point of view, is deserving 01 the highest eulogium.

H. Baden Pritchard

NOTES
In another column will be found full details of the observa-

tions of the Total Eclipse of December 12, made at Bekul, by
Mr. Norman Lockjer and Captain iMaclear. In future numbers
we hope to give similar reports from the observers at the other

stations. The weather was very favourable at all the stations,

with only one exception.

M. Janssen writes as follows to the French Academy of

Sciences, under date Sholoor, Neelgherry, 12th of December,

1871, 10 A.M. :
—"I have just observed the eclipse, only a few

moments since, with an admirable sky, and whilst still under the

emotion caused by the splendid phenomenon of which I have
just been a witness, I address a few lines to you by the Bomb.iy
courier, who is to start instantly. The result of my observations

at Sholoor indicates without any doubt the solar origin of the

corona, and the existence of matter beyond the chromosphere."
And in a letter to M. Faye, written half an hour later, he says :—
" I have ju>t seen the corona, as it was impossible for me to do
in 1868, when I was entirely occupied with the speclnim of the

protuberances. Nothing can be finer, nothing more luminou-,

with peculiar forms which exclude all possibility of a terrestrial

atmospheric origin. The spectrum contains a very remarkable
brUliant green line already indicated ; it is not continuous, as has

been asserted, and I have found in it indications of the obscure

lines of the solar spectrum (especially D). I believe the question

whether the corona is due to the terrestrial atmosphere is

settled, and we have before us the prospect of the study of the

extra-solar regions, which will be very interesting and fertile."

PkOF. Hu.xlEy's friends, and the scientific world generally,

will learn with great regret that he has been compelled to re-

linquish all work for the present, his medical advisers havinrr

ordered him complete rest for two months, for which purpose he
has just started fur Egypt. There is every prospect that at the end
of the time he will return to his old work with renewed vigour.

The Regius Pro.fesorship of Physic in the University of Cam-
bridge has bicome vacant by the redgnation of D.-. Bond, who
has held the office since 1851.

The Council of the College of Preceptors has arranged fur

the delivery of a series of three lectures to the members of t'le

college and their friends, on the teachiig of science in secondary

schools. The first lecture of the senes, " On Teaching Phy-
sics," was delivered at the rooms of the College, 42, Queen
Square, on Saturday evening, the 13th instant, by Professor

G. C. Foster, F. R. S. ; the second, " On Teaching Me-
chanics," was delivered yesterday (Wednesday) evening by Prof.

W. C Adams ; and the thirJ, " On Teaching Botany and
Geology," is to be delivered on Monday evening, 22nd inst.,

by Mr. J. M. Wilson, of Rugby. The point mainly insisted on
by Prof. Foster in his lecture, was the necessity, in order to

make the study of Physics of much use as a training for the

mind, that the pupils should not only see, but actually make ex-

periments for themselves, so that the principal f.icts and pheno-
mena discussed may be known to them as matters within their

own experience.

A SEKIES of lectures will be delivered in Gresham Col-

lege, Basinghall Street, by Mr. E. Symes Thompson, M.D.,
F.K.C. P. , .as follows:—Thursday, January iS, 1S72, On the

Digestive Organs in Health and Disease (continued from last

course) ; Friday, January 19, 1872, On the Blood Vessels ; Saiur-

day, January 20, 1872, On the Pulse.

At the first Anniversary Meeting of the Anthropological Insti-

tute, held January 15, Sir John Lubbock, Bart., M.P., F.R.S.,
president, in the chair, the president delivered an address, and
the officers and councils to serve fir 1S72 were elected as

follows :—President—Sir John Lubbock, Bart., M.P., F.R.S.

;

Vice-Presidents—Mr. W. Blackmore, Prof Busk, F. R.S., Dr.

Charnock, Mr. John Evans, F.R.S., Mr. George Harris, Prof.

Huxley, F.R.S. ; Director—Mr. E. W. Brabrook ; Treasurer

—

Mr. J. W. Flower ; Council—Mr. H. C. Bohn, Captain K. F.

Burton, Mr. James Butler, Mr. A. Campbell, M.D., F.R.S.,

Mr. Hyde Clarke, Mr. J. Barnard Davis, M.D., -Mr. Robert

Dunn, Mr. David Forbes, F.RS., Colonel A. Lane Fox,

Mr. A. W. Franks, Sir Duncan Gibb, Bart., M.D., Mr. Joseph

Kaines, Mr. Richard King, M.D., Mr. A. L. Lewis, Mr.

Clements R. Markham, Captain Bedford Pim, R.N., Mr. F. G.

Price, Mr. C. Robert dej Ruffieres, Mr. Spottiswoode, V.P.R.S.,

Mr. C. Staniland Wake.
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Mr. Samuel Sharpe has presented the sum of 4,000/. to

University College towards the building fund, and Mr. ]. Peni-

berton Heywood has given a donation of 1,000/. towards the

same object. The executors of the late Mr. Felix Slade have

given 1.600/. towards the cost of the fine-art buildings and to

provide casts and other appliances for the students.

At a recent session of the Council of University College, it

was decided to admit ladies attending the class of politicil

economy to compete for the prizes and also for the Hume and

Ricardo Scholarships awarded for proficiency in that science.

Thf young Hippopotamus, which we announced as having been

born on Tuesday last week at the Garden of the Zooligical

Society, died the following day. The body has been sent for

dissection to Prof Humphry at Cambridge. We may hope

therefore to hear more of him in the pages of the Journal 0/

Anatomy and Physiology, which is edited by the professor.

We are informed that the next number of the Qiiarlerly

Journal of Science will contain a detailed account by the editor

of the scientific principles involved in the A B C Sewage

Company's process, of which, according to the Times, Mr.

Crookes, F.R.S., has accepted the scientific direction.

The first part is just published at Leipzig of a new edition of

Pritzel's "Thesaurus Litteraturn; Botanic;?, ' or index of works

on the various branches of botany, pubbs'ied in all languages,

from the earliest times. As it is more than twenty years

since the publication of the last edition, the additions are very

numerous.

The President of the Medical Society of the county of New
York, Dr. Abr.iham Jacobi, has p'aced in the hands of its

treasurer 40odols. , to be awarded for the best es^ay on "A
History of the Diseases of Infancy and Childhood in the United

States, and of their Pathology and Therapeutics." Competitors

will send their essays in English, with motto attached, and

addrfss of the writer, with the same motto, in a sealed envelope,

to the present Secretary of the Society, Dr. Alfred E. M. Purdy.

123, East Thirty-eighth Street, on or before January I, 1S73

The committee are authorised by the society to withhold the prize

if the essays submitted should not merit it.

Dr. J. W. Foster, President, and Mr. William Stimpfoii^

Secretary of the Chicago Academy of Sciences, have issued a

circular informing the scientific world of the txtent of the losses

suffered by the Institution through the calamitous fire in that city.

These comprise, besides a very largenumber of other collections of

great value, the Audubon Club collection, con-.is;ing of very

finely mounted specimens of the game birds and mammals, both

of America and of Europe and Asia, about 400 in number ; the

State coUecti ar of Insecs, recently purchased by ihe State of the

heirs of the late State Entomologist, Mr. B. D. Walsh, for 2,000

dots , but of great scientific value from the number of types i'

contained ; the splendid series of specimens i lu tr.itive 01 the

natural history of Alaska, collect-- 1 in 1865-69 by Bischoff and

the naturalists of the W. U. Telegraph E<i)edition ; the Smith-

sonian collection of Crustacea, undoubtedly the lirijest alcoholic

collection m the world, which filled over 10 000 jar.';, and con-

tained the types of the species deicrib.-.d by Prof. Dana and other

American author*, besides hundreds of new .species, many of

which were describe 1 in manuscripts lost by the same fi'e ; the

Invertebrates of the U.S. North Pacific Exploring E.\pedition,

collected in great part in Japanese seas by the secretary in

1853-56, which besides Crustacea, included in the last item, em-

braced great numbers of Annelides, MoUusca. and Radiata, most

of which remain as y;t undesc ib;d, etce )t in minus; lipts also

lo~t ; the collection of the marine shells of the coast of the

United States, made by the secretary an 1 his correspon^ienis

during twenty years of dredgi ngs and general research on every

part of the coast from Maine to Texas ; nearly every species was

illustrated by specimens from every locality in which it oc-

curs, not only on our own shores, but on those of Europe and

the Arctic Sea, and in the Tertiary and Quaternary formations,

showing the effect of climatic influences, geo'ogical age, «S:c.

;

this collection embraced about S.ooo separate lots of specimens ;

the deep-sea Crustacea and Mollusca, dredged in the Gulf Stream

by M. Pourtales of the U. -S. Coast Survey, in the years 1867,

'68, and '6g, which had been placed in the hands of the secretary

fir description ; the results of the deep-sea dredgings in Lake

Michigan, by the Academy in iS/oand 1871, the work of the latter

year having been performed by Mr. J. W. Milner ; the Arctic col-

lections of the late Director of the Academy, Robert Kenicott,

made during the years 1859 61. The general collection contained

about 2,000 mammals, 30 mounte I skeletons, including two masto-

dons, an African elephant, sea otter, elephant-seal, &c., lo.oco

birds, 1,000 nests of eggs, and a great quantity of eggs without

nests, 1,000 reptiles, 5,000 fishes, including many large sharks and

rays, 1 5 ,000 species of insects and other articulates, 5,000 species of

sh-lls, with immense numbers of duplicates, 1,000 jars of

molluscs in alcohol, 3,000 jars or "lots" of radiates, including

several hundred corals, 8,000 species of plants, 15,000 specimens

of fossils and 4,000 minerals. In Archreol >gy there were about

1,000 specimens, all American ; and the Ethnological collection

embraced a very fine series of the clothing and implements of

the Esquimaux of Anderson River, coUec ed by Robert Keni-

cott and his Arctic friends, and presented by the Smithsonian

Institution. The Academy desires to announce that although

now laid pro.-trate by the terrible disaster it has suffered,

it will soon rise to refill its place among its sister institutions.

The trus ees have determined to baild up again the material

interests of the Institution, notwithstanding the terrible losses

which they, in common with all of its patrons, have suffered.

The publication of its Transactions wdl soon be resumed. The
Academy would therefore take this opportunity to appeal to its

correspondents for the donation of their own publications of the

past few years, to replace those lost, for which it was also in-

debted to their generosity.

Prof. Nathan Sheppard, of the University of Chicago,

has written to the papers to state the present position of the

University of Chicago, and of the Observatory, which is well

known in the astronomical circles of Europe. The buildings

fortunately escaped, but the fire has lelt the Univci'sity in very

serious financial difficulties. Many of the gentlemen upon whom
the University, and especially the Observatory, was dependent

are so reduced in circumstances as to be unable to meet their

engagements. The consequence is that the resources of the

University are suiden'y and greatly abridged. In fact, its in-

come, aside from its tuition fees, is entirely cut off. The Obter-

v.itory is the first department to feel this lo'ss. A letter just

received from Chicago says it is feared that the eminent director.

Prof. Truman H. Satford, would be obliged to leave his post for

want of support. This will be sad news to the professional cor-

respondents of Prof. Safford in Europe. When the University

was founded, about fifteen years ago, a few public-spirited gentle-

men rallied around it, and under their self-sacriricing care it has

been housed in a comm.idious and elegant (ahhough unfinished)

building, at a cost, including Observatory, telescope, &c., of

about forty thousand pounds ; and now ha.<, in all departments

of study (preparatory, classical, scientific, and law), twelve pro-

fessors and about 250 students. In conclusion, the Professor,

dating from 77, Upper Thames Street, London, asks any reader

who would care to lend a helping hand to do so, and to follow

in the wake of a Scotch gentleman who has generously offered

to head the subscription list with 50/.

Inoculation has by the Indim Legislature been forbidden

in the districts of the twenty four Pergunnahs, Nuddwa,

Burdwau, Hooghly, and Howrah in Bengal.
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THE FOUNDATION OF A TECHNOLOGICAL
EDUCA TION*

T^ECHNOLOGICAL education is taken up by many writers on
^ the subject at the time when a youth is supposed to enter

the School of Technology ; and scientific men, as a rule, do not

seem to set sufficient stress upon the necessity of laying the founda-

tion for it at a much earlier age. It is not indeed scientific men
alone who are interested in this question, but they are the autho-

rities who should speak out upon it, for they nlone are competent

to pronounce an opinion upon the value of scientific education.

It cannot be expected that men who themselves know nothing of

science, care nothing for its progress, and recognise none

of the obligations under which they lie to it, should favour

its introduction into our schools, and thus depart from the

stereotyped and antiquated system of education, that brings up

our youth but partially fitted or altogether unprepared for a

majority of the occupations they are destined to pursue, and ex-

posed at every point to suffer from their own ignorance and the

impositions of others. Every one now-adays should have such

a knowledge of scientific principles and methods as will enable

him to form a just idea of the value of science, and to distin-

guish between knowledge and pretence—between science and

quackery. The political economiit, who has to legislate regard-

ing the natural resources of the country ; the capitalist, who
invests in their development and manufacture ; the lawyer, who
has to conduct the numberless suits into which scientific ques-

tions enter ; the journalist, who claims to enlighten and direct

the masses ; every one who uses manufactured products liable to

adulteration; every one who values his health, or has to consult

a medical man or other scientific expert ; every father, and, what

is still more important, every mother of a family ; every youth

that is making choice of an occupation for life ; or, in other

words, every member of a civilised community, ought to be

acquainted with the elementary facts and principles upon which

all the applications of science are based.

This knowledge, which should thus form an essential feature

of general education, is also that which will form the very best

foundation for technological purposes. In the first place, it

will bring into technological schools a vast amount of excellent

material that is now wasted elsewhere ; for numbers of youths,

with minds well adapted to such pursuits, would take to the

practical applications of science, if they knew anything at all

of science itself. Nor need there be any fear that the field will

thereby be overcrowded ; for so long as quacks and pretenders

abound there is room for good men, and the difficulty at pre-

sent is to obtain students who have a natural aptiiude, or

rather, we should say, an aptitude developed by early education

for scientific work.

Secondly, and this is the really important aspect of the case,

educators will have to deal with material prepared for their pur-

poses, instead of, as now, receiving it not merely unprepared, but

actually warped out of proper condition. For it is not too much
to say that a youth who has had a purely academic education, on

entering a technological institute has to devote a large portion of

his time to mastering elementary ideas and principles, that he

should have learned as a child ; whilst the erroneous methods

of instilling knowledge to which he has been subjected, will be

a hindrance to him for years, if not for life. It is but a few days

since that a freshman in such an institute gravely asked the writer

"if a fish was not an animal," thus displaying, at the age of

seventeen, a doubt of the meaning of a term that he should hare

accurately understood at the age of seven. Of a term, did we
•write? We mean of a fact ; of one of the broadest generalisa-

tions of science. Now, what has not such a youth to learn of first

principles? How utterly unprepared in the simplest rudiments

of knowledge is he for a technological course ! But when we
come to the system of thought induced by the vicious methods of

preparatory study, the case is still worse Here we have the

labour of driving practical instruction into the brain of a young
man who, after having passed perhaps brilliantly through college,

is now laboriously pushing his way through a technological

course ; he is now nominally near its close, yet three years of

steady application have not divested him of the habit of learning

by rote on the authority of others. He has no reliance on his

own experiences, seeks no explanations by questioning his own
reasoning powers, but prefers always to take another's opinion,

instead of elaborating a judgment of his own. He is still in fact

* By Mr. E. C. H. Day, reprinted from the Nrw York Technologist.

utterly devoid of the first essentials of self-help in education, so

completely have his natural abilities been misdirected in that first

course, in which the amount of evil accomplished may be judged

by the very brilliancy of his success in it. Such a student will

never make a reliable scientific expert. We should not like to

trust him even as a druggist's clerk ; he should never have entered

a technological institute, because he has never had any founda-

tion laid for a technological education.

But in what is such a foundation to consist ? and when is it to

be commenced ? What alterations are to be made in our recog-

nised systems of instruction ? Already there are more subjects

to be taught than the child has time to learn. We reply, let

this education commence in the very infant school ; let the methods

of instruction be rational, because natural ones ; let the subjects

be taught in their natural order ; and we may very easily teach,

or rather " educate," vastly more than we do now. At present

beyond mere reading, writing, some mathematics, and something

of languages, this child learns absolutely little, and that little

superficially. It wastes its time largely in learning the the ire-

tical use of these tools without being made to apply them in

building up an education. This is not the way in which the

carpenter instructs his new apprentice ; if he did, neither would

ever reap much benefit from his instruction.

Let the elements of the natural and physical sciences form a

part of general education ; let physical geogiaphy go before

political ; let the child learn that a history of the world precedes

that of man ; and at every point let him be familiarised with

the intimate dependence between the truths of science and the

fact of his own existence. Let these things be taught by a

rational method of object teaching, not used to convey desultory

information, but as a system of trainnig, whereby the reasoning

faculties may be rightly educated, at the same time that the

memory is taxed with a stock of useful, because elementary and

connected ideas. Let reading and writing sink to their proper

rank, as means of education and not as objects of it
;
and let

them, whilst being taught, be used to aid in the acquirement of

real knowledge.
This may seem to demand a radical change in our system of

preparatory education public and private ; but if the technologist

wishes to make the most of young minds, he must bend them to

his pui-pose from their earliest years ; nor will the community at

large, when it understands that its interests in the matter are

identical with its own, be averse to the change proposed, which

is in accordance with its needs and the progressive spirit of the

age. If the advocates of a liberal and enlightened system of

popular education in England can succeed in tidmg over the

shortsighted opposition of sectarianism, as above sketched out,

inaugurated there by the aid of its scientific men ; the result

will be, that the technological schools of Great Britain will be

supplied with materials trained from their very infancy in science.

Are there no scientific men in the country who will take up the

subject here in the same wide-awake spirit ?

MECHANISM OFFLEXIONAND EXTENSION
IN BIRDS' WINGS*

DR. COUES' proposition is, that flexion of the forearm upon

the humerus produces flexion (adduction) of the hand upon

the forearm, by osseous mechanism alone, and conversely : ex-

tension of the forearm causes extension (abduction) of the hand.

The point of the article consists in a demonstration of the fact

that, in spreading and folding the wing, the radius sbdes length-

wise along the ulna to a certain extent. Recapitulating certain

points in the anatomy of the elbow and wrist, the author shows

that this sliJing is produced by the relative size, shape, and

position of the humeral surfaces with which the radius and ulna

respectively articulate ; these being such, that in flexion of the

forearm the radial surface is nearest the wrist -joint, and in exten-

sion the ulnar one ; and consequently the two bones of the fore-

arm occupy different relative positions in flexion and extension.

In flexion, the radius is pushed forward, and projects somewhat

beyond the end of the ulna, impinging upon the radlD-carpal

bone (scapholunar), and pushing the pinion around the centre of

motion of the wrist-joint so that it is more or less flexed. In

extension, the reverse motion takes place, from the pulling hack

of the radius. The proposition is carefully demonstrated, illus-

* Abstract of a Paper read at the Indianapolii Meeting of the British

Association for the Advancement of Science, August 1871. By Dr. tlliott

Coues. From the American Naturalist.
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strated witli three figiires, and likewise shown to be susceptible of

ocular pro. if by direct experiment. Several interesting corolla-

ries are also drawn. Some such mechanism is shown to be an

anatomic d necessity, from the structure of the wrist -joint, to pro-

vide for the extremes of adduction aud abduction that take place

in the wrist, without strainmg the joint. Another obvious pur

pose subserved is equalisation of muscular power, by relegating a

part of the work, that the hand muscles would otherwise have to

perform, to the larger flexors and extensor of the ui^per arm ; and

an actual saving of a certain amount of muscular effort, this being

replaced by automatic movements of the bones themselves,

Having seen no account of this mechanism, the author is inclined

to think it may be unnoticed.* It is is at any rate a new expla-

nation of the design of the peculiar shape and position of the

radial articulating surface of a bird's humerus, far more important

than that hitherto as-igned—viz., its causing simply the wed-

known obliquity of flexion of the forearm.

SCIENTIFIC SERIALS
The number of the Geological Magazine for Dec. 1871 (No. 90)

contains an unusual abundance of important interesting pap'rs.

The first is an article by Prof Traquair on the genus of fos^il

fishes to which Prof. Huxley has given the name of P/iaiiero-

plcuron, with the description of new .^-pecies [P. elegans) from the

Lower Carboniferous limestone of Burdiehouse. The author

describes some new points in the structure of the type-species of

this genus (P. Andeisoni) from the Devonian yellow sandstone of

Dura Den), the most important being that the dorsal fin was in

that fish continued as a " dorso-caudal" to extremity of the body

as in Lcpidosiren and Ceratodus Forsteii. Prof Traquair gives a

restored outline of P. Andcisoni in accordance with his views,

and also figures of two specimens of his new species.—Mr. T. &
Bonney contiibutes an interesting paper on a double "cirque"

in the syenite hills of Skye, wiih remarks upon the formation of

cirques, in continuation of his paper read before the Geological

Society some time since.—From IVIr. Carruthers vve have de-

scriptions of two previously unknown coniferous fruits from the

Gault of Folkestone ; one of them a magnificent cone, described

and figured under the name of Piniks hcxagonus ; the other a

smaller form called Scquoites ova/is. To this paper the author

has appended a note on the structure of the scales of his Arau-

carites splurrocarpus, with some judicious remarks on the caution

which ought to be exercised by the student of fossil plants in de-

termining the aftinities of the often fragmentary remains with

which he has to deal.—Mr. James Geikie publishes a first paper

connected with that apparently inexhaustible subject, the climate

of the glacial epoch. In this the author discusses the evidence

furnished by the glacial deposits of Scotland with regard to the

occurrence of warm interglacial periods, during which all or

nearly all the snow and ice may have disappeared from the face of

the country.— Mr. A. H. Green's notes on the geology of part

of the coun'y of Donegal contain an interesting account of the

structure of the county, especially with regard to the relations of

the granites and stradfcd rocks and to the glaciation of the

surface. —And lastly, Mr. A. J. Browne, fiom an examination of

the valley of the Yar in the Isle of Wight, throws out the sug-

gestion that that valley and the other river-valleys of the island

were or'ginally occupied by continuations of the Hampshire

rivers before the excavation of the Solent —Among the miscel-

laneous notices we may call attention to an article by Prof. T.

Rupei t Jones and Mr. W. K. Paiker on the Foraminifera from

the chalk of Meudon, figured by Ehrenberg in his "Mikrogeo-

logie."

Qiuvicrly Journal of Microscopical Science, January.—" Notes

of a Course of Practic^.l Histology for Medical Students." given

at King's College, London, by Dr. Wm. Rutherford, F.R S.E.,

i\:c. This paper illustrate> the author's method of teaching, the stu-

derits preparing for themselves the serie.. of specimens of the various

tissues. After an enumeration of the tissues so prepared follow-

some general observations on Examination of Tissues, How to

Harden Tissues, How to Soften Tissues, How to make Sections

of Tissues, How to render Tissues Transparent, How to Stain

Tissues, How to Inject, and How to Preserve Tissues, with

notes on cells and cements.—"On the Peripheral Distribution

* It is indeed not men'ion'd in the works of Cuvier, Meckel, Tied>-m.inii,

Wa?-er, and other di.tingui,hed a.i-hors ; but Dr Eevgraann, of Gtittingen

(Arcliiv fur A>mt., 1839,296), speaks of essentially the same thing, although

the results of the mechanism are not so fullyshown. —Eds. Am. Nat.

of Non-raeduUated Nerve-fibres," by Dr. E. Klein. Part II.

This is the continuation of the paper commenced in the last

number of this journal, and to be concluded in the next. It

deals with the Nerves of the Nictitating Membrane and
Nerves of the Peritoneum.—"Remarks on Prof Schulze's

Memoir on Cordylophora lacustris," by Prof. Allman,
F. R.S. ; "Size of the Red Corpuscles of the Blood of the

Porbeagle, or Beaumaris Shark, Lamna corniilnca," by George
Gulliver, F. R. .s^. The mean long diameter of the corpuscles

measured j)jj of an inch, and the short diameter rrju, nearly

alike in magnitude to those of the small dog-fish and other Sela-

chii.— " A Note on some Circumstances affecting the Value of

Glycerine in Microscopy," by Mr. W. M. Ord. This note

suggests that from the action of glycerine on murexide and
oxila'e of lime, mounted for the microscope, it is impossible not

to have some misgivings as to the results of its use in the prepa-

ration of tissues for the microscope.—"On Remak's Ciliated

Vesicles and Corneous Filaments of the Peritoneum of the Frog,"

by Dr. E. Klein.—"On the Structure of the Stem of the Screw
Pine," by Prof. W. T. Thiselton Dyer. Scalariform ducts

were detected by the author in the branches of a Paitdanits, and
crystalline forms of two kinds in the tissues.

—"On Students'

Microscopes," by Mr. J. F. Payne, with a table of English

and foreign microscopes, their features, powers, accessory appa-
ratus, and prices.

Journal of ihc Quckett Microscopical Club, January.
—"Notes

on Podisoma," by Mr. M. C. Cooke. After describing the

minute structure and mode of germination in these fungi, the

author proceeds to detail the experiments of Prof. Oersted,

from which it has been supposed that the identity of Podisoma
with Ra-sltlia has been established. The paper concludes with

a critical examination of all the known species, one of which it

referred to a new genus, and a different order, under the name of

.Sarcoslronia Bcrkelevi.—" On the so-called Boring or Burrow,

ing Sponge {Cliona)" by Mr. J. G. Waller. The object of this

paper is to call in question the burrowing proclivities of the

sponges belonging to th: genus Cliona of which I/ymeniacidon

celata, Bowerbank, is the type. This number completes the

second volume of the journal.

SOCIETIES AND ACADEMIES
London

Geologists' Association, January 5.—The Rev. J. Wilt-

shire, president, in the chair. "On the overlapping of several

Geological formations on the North Wales border," by Mr.

D. C. Davies, of Oswestiy. The author stated that the Geo-
logical formations of the district ranged upwards from the Llan-

dcilo to the New Red Sandstone. Attention was directed to the

way in which nearly every one of these overlapped the one

below, hiding in its course many of the beds, amounting in some
cases to 1,000 feet of strata, which at other points wei-e exposed.

The overlaps increase as a rule from north to south, e.xcept in

that of the Bala and Caradoc beds by the Llandovery, which in-

crease in an opposite direction. The author inferred that the

conformability of strata at a given point did not necessarily prove

the unbroken sequence or complete series of the beds at that

point, and also that conformability between either two consecu-

tive beds of the same formation, or between those of two dis-

tinct formations, was not to be expected to extend over a large

area. Amongst other facts stated in this paper was the impor-

tant one that coal seams occur in Permian strat.i in tlie neigh-

bourhood of Ifton. The President remarked upon the enormous

time required for the production of the phenomena described by
Mr. Davies. Prof lil orris explained the geological and phy-

sical features of the district, and spoke of the high value of the

paper.
— " Report of the Proceedings of the Geological Section

of the British Association at Edinburgh, 1S71," by Mr. John
Hopkinson, one of the deputation from the Geologists' Asso-

ciation. In this communication the author succinctly stated the

more important features of the opening ddress by the president,

Prof. Geikie, and of the many papers read before Section C at

the meeting at Edinburgh last year, and gave interesting accounts

of the two geological excursions under the direction of Prof.

Geikie.—Mr. J. T. B. Ives communicated the interesting fact of

an extensive bed of peat occurring under gravel between Finchley

and Whetstone.—Fossils from the glacial deposits of Islington

cemetery were exhibited by Mr. Caleb Evans.
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Photographic Society, January 9.—Mr. J. R. Sawyer, in a

paper entitled " Photography in the Printing Pres?," gave an

account of the histoiy of mechanical photographic printing. He
ascribed to Mungo Ponton the discovery of the action of light

upon the bichromates when mixed with certain organic bodies,

and to Becquerel the first suggestion of employing gelatine and
bichromate in conjunction (or photographic printing ; but to

Poitevin is due the honour of having invented photo-mechanical

printing. Mr. Sawyer proceeded to describe the improvements
which have since been made, referring to the processes of Tessie

de Motay, Lichtdruck, Helio;ype, &c. He concluded with a

description of photo- collographic printing as now practised.—Mr.

J. W. StiUman exhibited and described some new Photographic

apparatus.— Mr. Henry Whitfield and Mr. R. Phipps were
elected members.

Glasgow

Geological Society, Dec. 14, 1S71.—Mr. John Young, vice-

president, exhibited specimens of coal from a thin seam, inter-

calated amidst beds ol trappean ash at Glenarbuck, near Bowling,

He referred to the discovery, by the late Mr. Currie of Bowling,

of thin beds of coal amongst the traps of the Kilpatiick hills at

Auchintorlie Glen, which clearly established the carboniferous

age of these igneous rocks. He also alluded to his own sub-

sequent observation of thin beds of indurated shale, containing

fish remains of carboniferous genera, associated with and over-

lying one of the seams of coal in the same glen. Since then he

had found another tnin seam of coal cropping out at a high

level in beds of trappean ash on the hillside above Glenarbuck,

in the same neigKbourhood. In the specimens of the coal ex-

hibited, ttie woody fibre of the plants in a carbonised condition is

clearly distinguishable ; and although of a very foul quality, and
considerably altered by the heat of the traps amongst which it is

imbedded, yet it still gives off a little flame in the burning. From
the same ash-bed he had also extracted a portion of the stem of

a species of Sigillaria, and he believed the greater part of the

woody structure observed in this Glenarbuck coal was derived

from plants allied io Sigillarii^ and Lcpidodnidra.—Mr. D. Bell

submitted portions of the large pitchstone vein at Corriegills,

Arran, and of the sandstone in which it occurs, showing that

both rocks are much altered along the lines of contact.

PIalifax, Nova Scotia

Institute of Natural Science, November ij, 1871.

—

"On a Lophioid Fish caught off Halifax Harbour," by Mr.

J. M. Jones, F. L. S., president. The little Lophioid fish in the

Provincial Museum collection was at first sight regarded by the

writer as a Gurnard, but on closer examination it was found to

be a Lophioid. The description in the paper, with a figure, were
submitted to Dr. Theodore Gill, of Washington, who considered

that in the descripiion and figure he recognised the young of the

Lophhis amcyicatnis or Sea Devil. It was supposed, however,

that the description was slightly defective, and that some charac-

teristic features had lieen unobserved. The writer did not find

the desiderated features in the specimen, and was assured that it

never possessed them, as the specimen had been brought to the

museum while living and unhurt, and was in the finest state of

preservation when examined and described. It was very different

from any of the young Lophioids described in Gunther's Cata-

logue, and was, thcreiore, probably a new Lophioid. The writer

relerred to two fine i^eamensoi Lophiiis piscalorius lately caught

in the Halifax Harbour, one of which had a cod fish in its sto-

mach. Pie coulrl see no reason for the application of the term

nmcrkanus by American naturalists, as the European and Ame-
rican forms are identical.—On Sir W. Logan and Hartley's

Geology of the Precarboniferous Rocks underlying the Picton

Coal Field, by Rev. D. Honeyman. Sir W. Logan, in his

Report on the Picton Coal Field {vide Report of Progress from

1S66 to 1S69, page 7), says : "No evidence was observed by me
on McLellan's mountain to show to what epoch these old rocks

belong, but masses somewhat similar are noticed by Mr. Hartley

on tlie west side of Ea-.t River in a position where they have been

mentioned in his Acadian Geology by Dr. J. W. Dawson, who
considers them to be of Devonian age, and on his authority they

will be so distinguished." By the Devonian colouring of Logan
and Hartley's map, which accompanies the Report and illustrates

it, it wuuld appear that Sir W. Logan intends that the language

should apply to a part of pre-carboniferous rocks in the district of

Sutherland River as well as the northern part of McLellan's

mountain. Now the rocks of the part of McLellan's mountain

range indicated belong to the northern part of one of the great

anticlinal Silurian series which extends to the south about nine
miles is generally metamorphic and non-fossiliferous. The author
was, however, fortunate enough to discover the fossiliferous loca-

lities in the series, viz., at Fraser's mountain, the southern extre-

mity of McLellan's mountain, and Blanchard, celebrated in

Danzer's Eulogy and el.-ewhere for its iron deposit. In the
former he found Middle Silurian fos-ils in the western side of the
anticlinal, and in the other Middle Silurian fossils on the eastern

side of the same anticlinal, of one or both of these Sir W.
Logan's Devonian Rocks must be the extension and northern
terminus. In this series the author found Lower Heldesberg or
Upper Ludlow fossiliferous strata overlying the Clinton and
Redina fossiliferous of Fraser's mountain, and this is the most
recent of the pre-carboniferous rocks of McLellan's mountain.
The other part of Sir W. Logan's Devonian area, the Sutherland
river containing the Middle Silurian bend which changes the direc-

tion of the Silurians, or connects the N. and S. anticlinals of
McLellan and Irish mountains with the Silurians to the east,

viz., French River, Barney's River, Antigonish, Arisaig, and
Lochaber. In this band there are two monoclinal Middle
.Silurian series : the one commencing in McLellan's mountain,
its greenstone forming Blackwood's mountain, the northern ex-

tremity of McLellan's mountain range ; overlying this to the

south is a metamorphic Medina band. Overlying the

greenstone of the second monoclinal on the south is a partially

metamorphosed band of Medina age, containing abundance of

fossils. The lower part overlying the greenstone at St. Mary's
Road contains abundance—beds of Orthids and Athyrus. At
Sutherland's River Bridge I found indifferently preseri-ed Lingulce

in the same strata.

Paris

Academy of Sciences, January 2.—After the election of

officers and the reading of the report for 1871, M. Delaunay
communicated a note on the movements of the perigee and node
of the moon.—M. E. Vicaire read a note on the temperature of
the solar surface, in which he arrives at the conclusion that this

temperature is below 3000° C. (= 5432° F.). M. Faye, M.
H. Sainte-Claire Deville, M. E. Becquerel, and M. Fizeau, spoke
upon this subject, all of them agreeing in opinion with M.
Vicaire. Father Secchi, however, in a third note on the solar

temperature, maintained his previous estimate of 10,000,000° C.
—M. Chasles read a continuation of his theorems relating to the

harmonic axes of geometrical curves ; General Morin presented

a note by General Didion on the expression of the relation of the

circumference to the diameter, and on a new function ; and M.
Chasles communicated a further note by M, Halphen, on the

straight lines which fulfil given conditions.—A note on the elec-

trical currents obtained by the flexionof metals, by M. P. Volpicelli,

was read, in which the author enlarged and corrected the results ob-

tained by Peltier and De la Rive.—M. W'. Fonvielle read an ex-

planation of the appearance, during balloon ascents, of rings which
do not exhibit chromatic decomposition.—A letter was read

from M. de Bizeau, of Entre-Monts, near Binche, in Belgium, giving

the extreme cold at that place on the 8th December, 1871, at
- 2i"5° C. (= - 67''F.) at half-past 7 a.m.—M. Pasteurpresented
a note upon a previous communication of M. Trecul on the

origin of lactic and alcoholic ferments, in which he stated that he
saw nothing in M. Trecul's results to impugn the exactitude of

fonner experiments or the conclusions which he had drawn from
them,—M. A. Trecul read a paper, in which he described the

cells of beer-yeast becoming mobile like monads.—M. Berthelot

communicated a further paper on the state of bodies in solutions,

in which he treated of certain salts of peroxide of iron (sul-

phate, nitiate, and acetate).—M. Balard presented a third note

by M. C. Saint-Pietre on the spontaneous decomposition
of certain bisulphites (of lead and baryta).—M. Robin com-
municated a note by MM. Rabuteau and Massul, on tlie

physiological properties and metamorphoses of thecyanates in the

organism, in which the authors state as the result of their re-

searches that the cyanates of potassa and soda are not poisonous,

and that in the animal economy they give origin to carbonates.—
A note by M. S. Jourtlain, containing materials towards the

history of Gymnetrus gladins, was presented by M. Blanchard.

The author describes the anatomy of a specimen of this rare fish,

which was stranded near Palavas (in Herault. )—A note on the

heat absorbed during incubation by M. A. Moitessier was com-
municated by M. Balard. The author finds that the specific

heat of fecundated is less than that of unfecundated eggs when
treated in the same manner, and infers that a portion of the heat

absorbed by the former during incubation is transfoniied,—M,
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Decaisne presented a note by M. A. F. Marion on the fossil

plants of Ronzon in the department of the Haute Loire. The
flora of the mirly limestones of Ronznn includes only fifteen

species belonging to tlie same number of genera ; eleven of the

species are said to be new. These belong to the g-;nera

Equisclitm, PoJostachys, Myrica, Celtis, Litsiza. Bumelia,

Myrsinc, Pisiacia, Mimosa, Echilciiium, and Romocarpitm.

The facies of the flora is African or Asiatic.—A note by M.
Bleichen on the discovery of Posidonia miniita in the Trias of the

department of the Gard, and on a deposit of schists containing

Walchia in the Permian formation of Aveyron, was presented by
M. de Verneuil ; and a note by M. Sanson on an equine sVuU
from the turbaries of the Somme by M. de Quartrefages. The
author of the last-mentioned paper refers the skull obtained by
Boucher de Pertlies from the ancient turbaries of the Somme to

the African variety of the common ass.

January 8.—M. Martin de Brettes presented a memoir on the

motion of oblong projectiles in resisting media, and on the expla-

nation of the wounds produced in living creatures by the oblong

balls of rifled guns.— M. E. Rolland read a memoir on the effects

of variations of work transmitted by machines, and on the means
of regulating them. —Three letters from M. Janssen were read,

giving an account of tlie position selected by him at Sholoor, in

Neilgherry Hills, for the observation of the solar eclipse of Dec.

12, and a brief statement of his results, the latter will be found

in another column.—M. S. Meunier read a note on the transi-

tion types in meteorites. In this paper the author indicated cer-

tain transitions between the constituents of meteorites analogous

to those occurring in terrestrial lithology—namely, between luceite

and montrejite, mesminite and canellite, montrejite and lime-

rickite, montrejite and stawoopolite, and between aumalite and
tadjerite. —A memoir was presented by M. C. A. Valson on a

relation between capillary actions and densities in saline solu-

tions, in which he showed by a table of results that in nearly

all cases the amount of capillary action is dependent on the

density of the fluid.— M. H. Sainte-Claire Deville presented a

note by MM. Troost and P. HautefeuiUe on the action of heat

upon the oxy-chlorides of silicium.— M. Berthelot read the con-

clusion of his memoir on the state of bodies in solutions, which
related to persalts of iron.— M. S. de Luca communicated some
investif^ations of a complex alum, obtained from the thermo-

mineral water of the Solfatara of Puzzuoli ; it consists of sul-

phuric acid combined with alumina, ammonia, protoxide and
sesquioxide of iron, lime, magnesia, and potass, with traces of

soda and manganese.—A note by M. D. Tommasi on the action

of iodide of lead upon some metallic acetates was read.—M.
Dubrunfaut pre.'-ent'^d a note on the combustion of carbon in

carbonic acid in pre-ence of water, in which he indicated the im-

portance of the presence of aqueous vapour in many phenomena
of combustion. M. Dumas spoke in opposition to to the views

of Dubrunfaut.— M. Pasteur communicated a note by M. J.

C. de Seynes on the asserted transformations of Bacti-ria and
Mucediiiex into alcoholic ferments ; and M. F. Bechamp
a paper on the development of alcoholic and other ferments

in fermentescible media, without the direct intervention of

albuminoid substances.—M Boussingault presented a note on
saccharine matter which appeared in the leaves of a lime

tree.—The author stated that the saccharine fluid observed

by him was not, as is generally supposed, the production

of Aphides, but apparently a morbid secretion of the tree
;

it was found to be identical in saccharine constitution with the

manna from Sinai analysed by Berthelot—M. C. Dareste read a

note in which he described the presence of bodies presenting the

characters of starch grains in the testes of birds, before the ap-

pearance of the spermatozoids.— M. Decaisne presented a note

by M. J. E. Planchon, on the characters and systematic position

of the Chinese spiny elm (Hcmipleha Davidii) ; and M. Daubree
some observations by M. II. Magnan, on two recent notes by M.
Cayrol, on "The Lower Cretaceous formation of La Clape and
Les Corbieres."
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THE SOLAR ECLIPSE

ACCOUNT OF OBSERVATIONS MADE AT POODOCOTTAH

THE spectral observations of recent total eclipses of

the sun had plainly demonstrated the existence of an

incandescent gaseous stratum or atmosphere, surmounting

the chromosphere or stratum of hydrogen which envelops

the body of the sun, but they had not sufficed to deter-

mine its true conformation and extent. This question,

therefore, constituted one of the principal problems re-

maining to be solved by observations of the eclipse of

the i2th of December, 1S71.

The slit-spectroscope applied to large telescopes doubt-

less affords the best means of verifying the existence, in

the circumsolar regions, of this gaseous stratum, which may
be termed the superior chromosphere, and of determining

the materials of which it is composed ; but from the

shortness of the time available in an eclipse, the spectro-

scope can furnibh only partial and local results, insufficient,

therefore, to reveal the true structure, form, and dimen-

sions of this upper chromosphere.

Preceding observations having shown that the light of

the solar corona is composed for the most part of a small

number of elementary rays differing considerably in re-

frangibiUty, it appeared to me that the form and dimen-

sions of the higher chromosphere might be much more
conveni;ntIy studied by means of a large prism fixed in

front of the object-glass of the telescope, whereby the

several chromatic images of the corona would be distinctly

formed in the focal plane. If the prism has but little dis-

persive power, and the eye-piece does not magnify too

much, all the chromatic images of the corona may in

this manner be observed simultaneously in the same field,

and their form and dimensions directly investigated.

Towards the end of the year 1868, a small flint-glass

prism was made for me by Signor Merz, of Monaco, to

be fitted to the object-glass of the equatorial belonging to

the Observatory of Campodogho, for observations on the

spectra of the stars ; and this apparatus, in consequence

of the dispersion of the prism, and the goodness of

this prism and of the object-glass, was found to be ad-

mirably adapted for observing the eclipse in the manner
just described.

The dispersion of the prism from the lines C to H of

Fraunhofer is about 32' ; the free aperture of the object-

glass is 4j* French inches ; the field of the telescope is

about i", with a magnifying power of 40.

My conviction of the great advantages which would be
afforded by this instrument in the observation of the ap-

proaching eclipse, induced me to carry it to India for that

purpose ; and I was glad to learn that Mr. Lockyer, the

chief of the expedition, had in like manner resolved to

observe the corona by means of a spectroscope without a

slit, being persuaded that this would be the most con-

venient method of solving the questions relating to the

corona itself With this instrument, then, I prepared to

observe the eclipse, proposing to myself the following

problems :

—

VOL. V.

1. To ascertain whether, just before the beginning, and
at the end of totality, the solar spectral lines are reversed

—a phenomenon observed by Prof. Young in the eclipse

of 1870.

2. Amidst the several chromatic images of the promi-
nences, to observe especially whether the image given by
the yellow line D^ coincides with that of the lines of

hydrogen gas.

3. To define the form and dimensions of the chromatic
images of the corona.

The day before the eclipse, I delineated, by means of
the direct-vision spectroscope applied to the telescope,

the profile of the solar disc, in order to ascertain the state

of the chromosphere at the several parts of the limb, and
the protuberances existing there. But the picture did
not come out with sufficient exactness, in consequence of
the cloudy state of the sky, and the strong wind which
prevailed throughout the day. This picture, however,
clearly showed that both on the eastern and on the

western limb, at the point where contact would take place
between the lunar and solar discs in the total eclipse, the

chromosphere was in that abnormal condition which
is generally observed in the neighbourhood of solar

spots.

The number of the prominences was, however, rather
small, and their dimensions moderate ; conditions which
appeared to me to be favourable for the examination of
the corona.

From the 5th to the nth of December, the state of the

sky at Poodocottah was somewhat variable ; and gene-
rally, in the early hours of the day, great masses of mist
and cloud predominated in the east, leaving but little hope
in favour of our station for observing the eclipse. On
the morning of the 12th, indeed, the sky was almost
wholly covered with dense masses of mist and cloud,

completely obscuring the sun till 7h. 53m., at which time
the eclipse had already begun. Soon after this the sun
was again covered with thick clouds, but fortunately they
began to break a few mjnutes before totality, when the

bright disc of the sun was already sufficiently reduced,
and when consequently the time for observation was
rapidly approaching.

To verify the phenomenon of the reversal of the

spectral lines at the extreme edge of the sun, I had
arranged the plane of dispersion at right angles to the

edge at the point of second contact.

At thirty seconds before totality, the spectral image of
the luminous crescent was already sufficiently weakened
to allow of its observation by the naked eye without a dark
glass ; and it was then that the principal dark lines of the

solar spectrum came out distinct, and even more strongly

marked than before, and curved parallel to the bright edge
of the sun ; but a few seconds before totality these lines dis-

appeared completely, and the spectrum became continuous,

without however exhibiting, just before totahty, the re-

versal of the lines, although I was watching most intently

for this phenomenon. I would not, however, be under-

stood as denying altogether the reversal of the lines, for

it is not impossible that a thin film of mist, or the bright

atmospheric light at that time diffused over the spectrum
of the solar limb, may have concealed the bright lines.

At the very instant of totality, the field of the telescope

exhibited a most astonishing spectacle. The chromo-
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sphere at the edge which was the last to be eclipsed

—

surmounted for a space of about 50° by two groups of

prominences, one on the right the other on the left, of the

point of contact—was reproduced in the four spectral

lines, C, D'', F and G, with extraordinary intensity of light

and the most surprising contrast of the brightest colours,

so that the four spectral images could be directly com-

pared and their minutest differences easily made out.

In consequence of the achromatism of the object-

glass, all these images were well defined, and projected in

certain coloured zones, with the tints of the chromatic

images of the corona. My attention was mainly directed

to the comparison of the forms of the prominences on the

four spectral lines, and I was able to determme that the

fundamental form, the skeleton or trunk, and the principal

branches, were fai'haiUy reproduced or indicated in the

images, their extent being, however, greatest in the red, and

diminishing successive y in the other colours down to the

line G, on which the trunk alone was reproduced. In

none of the prominences thus compared was I able to

distmguibh, in the yellow image D-^, parts or branches not

contamed in the red image C.

Meanwhile the coloured zones of the corona became

continually more strongly marked, one in the red corre

sponding with the line C, another in the green, probably

coinciding with the line 1474 of Kirchhoff 's scale, and a

third in ihe blue perhaps coinciding with F.

The green zone surrounding the disc of the moon was

the brightest, the most uniform, and the best defined.

The red zone was also very distinct and well defined,

while the blue zone was faint and indistinct. The green

zone was well defined at the summit, though less bright

than at the base ; its form was sensibly circular and its

height about 6' or 7'. The red zone exhibited the same

form and approximately the same height as the green, but

its light was weaker and less uniform. The height of the

green zone was estimated by comparison with the moon's

diameter, and from the observed distance of the spectral

lines of the prominences.

These coloured zones shone out upon a faintly illumi-

nated ground, without any marked trace of colour. If

the corona contained rays of any other kind, their inten-

sity must have been so feeble that they were merged in

the general illumination of the field.

Soon after the middle of the total eclipse, there ap-

peared on the eastern limb, at about 1 10° from the north

point, a fine group of prominences formed of jets rather

low but very bright, some rectilinear, others curved round

the sun's limb, and exhibiting the intricate deviations and

all the characters of prominences in the neighbourhood

of solar spots. The brightness and colour of these j< ts

were so vivid as to give them the appearance of fire-

works.

The spaces between some of these jets were perfectly

dark, so that the red zone of the corona appeared to be

entirely wanting there. Perhaps, however, this was only

an effect of contrast due to the extraordinary brightness

of the neighbouring jets. I have thought it right to refer

to this peculiarity, because the appearance of interstices,

or dark spaces, between prominences of considerable

brightness, is often observed by means of the spectro-

scope, independently of total eclipses.

The want of an assistant to note the time, and to write

down the observations as they were mide, occasioned me
some loss of time, and the end of the total eclipse was
already at hand before 1 was aware of it.

The green and red zones were well developed at the

western as at the eastern limb, while the blue remained

faint and ill-defined. Soon af.er the appearance of the

chromosphere at the western edge, there was suddenly

projected on the spectrum of the sun's limb, which then

appeared beyond that of the moon, a stratum of bright

lines, separated by dark spaces ; but 1 could not deter-

mine whether they were due to a general or partial

reversal of the spectral solar lines, or to a simple dis-

continuity in the spectrum, since they were too soon

immersed in a flood of light, which put an end to the

totality of the eclipse.

About half an hour after the total eclipse, the sun vas

obscured by clouds, so that I was unable to observe the

end of the partial eclipse.

Later in the day, when the sky had become sufficiently

clear, 1 observed with the spectroscope the state of the

chromosphere, and of the protuberances existing upon it
;

but in consequence of the cloudy state of the sky, the

violent wind which prevailed, and the shortness of the

time at my command, the picture was not sufficiently

distinct and detailed. L. Respighi

THE ZOOLOGICAL RECORD FUR 1870

The Zoological Record for i870y being Vol. VH. of Ihc

" Record of Zoological Literature'' Edited by Alfred

Newton, F.R.S. (London : published by John Van
Voorst, for the Zoological Record Association, 1871.)

Pp. 523.

THE " Record of Zoological Literature" is already so

well known to, and so well appreciated by, all

students of zoology, that we need only remind our readers

of the fact that, after five volumes had been published by

Mr. Van Voorst, under the editorship of Dr. Giinther,

the publisher found it impossible to continue its publica-

tion, the actual yearly loss being something very con-

siderable. It is true that the British Association for

several years contributed 100/. towards this loss, and that

three of the Recorders contributed, during the years that

the British Association was so liberal, an equal sum out

of their own pockets. Still, the expenses of such a work

are so great, and the number of copies sold so small, that

we were not surprised at Mr. Van Voorst's decision, nor

to find that the present editor was compelled to look to

the co-operation of zoologists generally to attain its con-

tinued publication ; and it speaks much, not only for his

energy, but aUo for the peisonal esteem with which he is

regarded, that he could obtain in so short a time upwards

of eighty friends who should guarantee 400/. between them

towards any loss that might accrue on this, the seventh

volume. While we do not pretend to be in the councils

of the committee of the Zoological Record Association,

nor have we received even so much as a hint on the sub-

ject from the secretary, yet we may venture to express

our belief that the members, while they will have the con-

sciousness of having furthered the publication of this work,

will not have to pay very much more for the seventh

volume than they had for each of the previous six.
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Dr. Giinther and M. E. von Martens are the only two of

the ori;4inaI Recorders who take part in the production ol

this volume. Prof. Newton's section is taken by Messrs.

Sharpe and Dresser ; the Insecta are recorded by Messrs.

Rye, Kirby, Verrall, M'LachUn, and Scott ; the Arachnida

and Myriapoda are noticed by Mr. Cimbndge ; and the

Worms and concluding orders by Mr. E. R. Lankesterand

Prof. Traquair. The editor stands up bravely in his

preface for his staff, and we think he has a very good

right to be proud of the work done by his assistants
;

though we somewhat fail to perceive " the new and per-

haps improved modes of treatment " that he refers to.

In proceeding to offer a few friendly criticisms on this

work, we would in the first place remark that both editor

and Recorders deserve not only the thanks of the Associa-

tion, but of all zoologists, for the excellent way in which

they have accomplished their very difficult tasks, and that

we trust that one and all of them will consider our com-

ments as meant for suggestions, and not for fault-finding.

The two most novel features in the volume are '' The
List of Abbreviated Titles of Journals quoted," and " An
Index to the Genera and Sub-genera Recorded as New.''

As to the List, until we looked over it, we confess that we

had an idea that there was some law that guided one in

abbreviating the title of a journal. The reader may, per-

chance, have looked over that corner of the journals of

some of the Continental societies in which are recorded

the various works sent to them in exchange ; and if so he

must have smiled to have seen the oftentimes funny at-

tempts made to abbreviate the titles of the British socie-

ties. We promise him that, if ever he smiled on such

occasions, he will smile still more when he just reads

through the " concise forms of citation " given in the

" Record," pp. 7— 11 ; and he will, we think, exhaust his

patience before he finds out on what principle these

concise forms have been chosen. " Ibis " stands for " The

Ibis;" while "J. P.O." stands for
''
Journal fiir Ornitho-

logie." " P.L.S." stands, not for " Philip Lutley Sclater,"

as for a moment, in our innocence, we thought, but for

"Journal of the Proceedings of the Linnean Society."

While the " Journal of the Linnean Society " is very

likely to be quoted in the future pages of the " Record,"

we fancy the " Proceedings " of the society—at least since

1S67— will never more be referred to. Of course, any

symbol might serve to indicate the journal of a society
;

but it is rather hard to compel a reader or a consulter of

the " Record " to learn off some five pages of such before

he can get along. The other novelty supplies a very

great need, and one that we believe was often urged on

the editor of the first series. The list of names of Genera

and Subgenera occupies in all but five pages, and we
would suggest that a litcle additional space would, in future

years, be well spent in indicating where, when, and by

whom any of these names had been used before. In the

present instance a symbol is affixed to some of the names,

indicating that the name to which it is affi.xed has been

used before. But the list has not been properly, or even

very carefully, scrutinised for this purpose. On just

reading it over, and without referring to such valuable

indices as those published each year by the Zoological

Society of London, or without pausing at names as

familiar as household words to a botanist, we quote the

following :—.Argyritis, Hein. ; Brachyleptus, Mots. ; Cad-

mus, Theob. ; Ceratophora, Hein. ; Chelaria, Hein. ; Dor-

villia, Kent ; Euchiria, Boisd. ; Eurypus, Semp. ; Euteles,

Hein- ; Gonia, Hein.; Helleria, Czern. ; Lamprotes, Hein.

;

Lucina, Wlk. ; Pephricus, Pasc. ; Perideris, Fieb. ; Plica-

tflla, Sdt. ; Poecilia, Hein ; Psammobates, Giinth. ; Rhi-

nosia, Hein. ; Thysanodes, Ramb. ; Trichocyclus, Giinth.
;

Trinella, Gray ; Zetobora, Wlk. ; as names all in previous

use, not to say that a query might well be affixed to such

as Cephalobares, Camb., as being no near to Cephalo-

barus, Schonk ; and if Ceratonia, Rond , is pronounced to

resemble too closely Ceratomia, Harr., which, however,

we do not quite see, then is there not greater danger of

Euplecta, Semp., being confounded with Euolectus, Kirby.'

It is quite possible that some of these names may, though
once used, have since fallen into disuse ; and it is very

probable that others in the list, unnoticed by us, may
have been in use before. To be certain about this would
take more time than is at our disposal ; but we feel quite

sure enough has been said to induce the editor to extend

this valuable portion of the " Record," and to make it

more exact in the next volume.

May we venture also to say that to certain zoologists

who are in some measure ignorant of the mysteries of

the Bird Regions, however important from an educa-

tional point of view the present arrangement of this part

of the Record may be, it would be more generally us'iful

if the titles of papers were all thrown into one series This

would at all events avoid the trouble of cross references,

which savour too much of a library catalogue. When we
come to the Mollusca, we find a novel practice which, as

far as we can find, is not attempted among the Birds, and
which we could not fancy being adopted by the Recorder

of the other Vertebrates—viz., of not giving the pages on
which the descriptions of new species are to be found.

This is certainly a most mistaken economy of space, and
very materially detracts from the value of these portions

of the Record, for one great use of the Record is to entble

one to quote an exact reference to a species the history of

which one may be quite familiar with, and yet not have

the volume containing that history at hand. There
is, however, no uniformity in the master in the present

Record, and the Recorders that sin most in this result

are those of the Mollusca, Crustacea, Arachnids, and
among the Insecta, the Recorders of the Lepidoptera and
of the Diptera.

We have been very much struck by the excellent way in

which the Records of the Arachnida and Insecta have

been executed, save that they too often quote from re-

prints. Mr. Cambridge and Mr. Rye's portions are

quite models of such work. While we acknowledge the

thoroughness of the work to be found in the Record

of the Neuroptera and Orthoptera, we regret to see the

criticisms on Mr. Walker's Catalogues, on p. 451. It is,

we take it, not the province of a Recorder to indulge in

such criticism, however well deserved it might be ; and

there are many who will remember how damaging such

kind of remarks, made by a certain genile entomologist,

were to the Insect portion of Leuckart's " Bericht."

In his Record of the Vermes, Mr. Ray Lankester has

neither done himself nor his subject justice. His moie
of arrangement is novel and without precedent ; but he

has forgotten to give the number of pages to which each

memoir extends, and, stranger still, he overlooks quoting
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the new genera or species described, and this notably in

the case of the last work of the illustrious Claparcde, and

again in the case of Van Beneden's memoir, where we are

told, simply enough, that " a number of new and little-

known cestoid and other parasitic worms are described

and figured." A whole page is taken up with a list of the

Annelids referred to in a paper by Prof. Grube, but the

list is quite useless, as it wants the remarks as to their

S)nonyray.

Prof. Traquair's portion of the Record appears to have

been very well executed. We wish he had given us the

list of the Echinoderms from the Dutch East Indies, as

described by Herklots. It would have been much more

valuable than the list given of very common species from

the East Frisian coast ; and although we notice an omis-

sion of a paper or two among a group (the Coelenterates)

somewhat familiar to us, yet this portion of the volume

leaves very little to be desired.

No one individual could write an exhaustive criticism

on such a work as this Zoological Record. We have not

even attempted it. The moment the volume reached us

we cut its pages, and in noting its contents the re-

maiks that we have now made recurred to us; but

in addition to these there was also present to us the

thought of how much we owed for ihe successful publica-

tion of this work to its accomplished editor and his well-

qualified and trusty staff of friends. E. P. W.

OUR BOOK SHELF
I. Earthquakes, Volcanoes, and Moiintai)i-building, three

articles published in the " North American Review,"

1869— 1871. By J. D.Whitney. 8vo, pp. 107. (Univer-

sity Press, Cambridge, United States, 1S71.)

II. Historical Notes on the Earthquakes ofNew England,
1638— 1869. By William T. Brigham, A.M., A.A.S.

4to, pp. 28. (Boston, 1 87 1.)

The first of these works is a small volume containing

three reviews, or essays, as they might be more correctly

termed, reprinted from the " North American Review," and
written by the well-known geologist Mr. Whitney, formerly

director of the Geological Survey of California. They are

well worthy of perusal, not only from the easy, somewhat
popular style in which they are written, but more especially

from their containing a tolerably fair summary of the

opinions held by most of the later scientific writers who
have treated of the phenomena of earthquakes, volcanoes,

and mountain-building, as it is here termed, drawn up by
one who is evidently well-read in the literature of these

subjects.

To give in its turn a summary of the author's opinions
as far as we are able to understand them from a perusal

of these three essays, we might state, in the first place,

that he lays considerable stress on the geographical dat.i,

which show that the area within which the greater earth-

quakes have been mainly confined is also to a great ex-

tent coincident with that of the greatest displays of active

volcanic forces ; and on the observations showing the ac-

tion which the moon, or rather of the sun and moon com-
bined, exert on the number and intensity of earthquakes,
which, if accepted, indicate an internal condition of fluidity

in our globe ; he believes both in the chronological suc-

cession of volcanic rocks, and in thtir having pro-

ceeded from some common or connected source within

the earth, but does not agree with those who legard the

access of water as the great agent in volcanic cataclysms;
disbelieving (in opposition to some elaborate calculations

to the contrary) that the force capable of being developed

by steam at such immensely high temperatures, could be
sufficient to account for the phenomena of ejection ; and
although admitting the proximity of volcanoes in general

to the sea, points out that some of those in South and
North America are situated inland, several hundred miles
distant from the ocean.

Regarding the differences in texture between the granitic

rocks and those of recent volcanic origin as due mainly
to the different conditions of our globe in the early periods

in which they were erupted, Mr. Whitney protests against

the hypothesis, so much brought forward of late, that the

former are merely sedimentary deposits, brought within

the action of, and softened or liquefied in, some unaccount-
able way by internal heat, and with respect to the origin

of mountains, regards the external action of rain and
rivers, now so all-absorbing in the minds of most English
geologists, as altogether secondary to more powerful inter-

nal forces, believing, whilst mountain- building is to a great
extent the result of an antagonism between subsiding and
stationary masses of the earth's crust, that in all the great

chains of mountains we have ample proof that this is at

the same time accompanied by the intrusion of eruptive

rocks from below, as a necessary consequence.
The second brochure by Mr. Brigham is reprinted from

the memoirs of the Boston Society of Natural History
;

it appears to be the first part of a more lengthy communi-
cation to the Society, and is entitled " \'olcanic Manifesta-
tions in New England ;" it is an apparently exhaustive
catalogue of all the principal earthquakes which have taken
place, or rather been recorded, since the discovery and
settlement of the country until the commencement of last

year, bearing evidence of much industry, and appearing to

be a v.aluable contribution to the records of American
Seismology. D. F.

Astronoinische Tafeln und Formeln. Herausgegeben
von Dr. C. F. W. Peters, Assistant der Sternwarte in

Altona. (Hamburg: W. Mauke, 1871 ; London:
Williams and Norgate.)

A USEFUL collection of auxiliary astronomical tables com-
piled by the son of the well-known_ editor of the Astrono-
mische Nachrichten. It brings under one cover many
tables for which the computer has ordinarily to resort to

different books ; and in some cases the tables are exhibited

in a more expanded form than that in which they are
usually printed. It contains copious tables for converting
time into arc, sidereal into solar time, hour and minute
intervals into decimals of the day, refraction and hypso-
metric tables, tabular data referring to the figure of the

earth, tables of squares and trigonometrical functions,

and many others for facilitating the reduction of astro-

nomical observations. It his also a collection of formula;

in common request, goniometrical, trigonometrical, and
astronomical. The collection is based upon, and is in

many respects closely similar to that made by Schumacher
in 1822, and which was re- edited and enlarged by Warn-
storff in 1S45. Dr. Peters has, however, add^d m my new
tables, and modernised others where necessary. We could
wish that a little more care had been bestowed upon the

printing ; the figures on some of the pages are very in-

distinct, and would tease a computer sorely. The defect

is not accidental to a single impression of the work, for

two copies have come before us, and in both the same
pages are faulty. J. C.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Zoological Statistics and the Hudson's Bay Company

Amo.vg the " Notes" in N.^ture of December 28, there is

one in which mention is made of the great dearth of martens
imported into London this last season from Hudson's Bay, also
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of the deith of 3,000 Indians from small-pox in the Saskachewan
district. It is then added " that martens that are not killed, and
Indians that die, mean reduced dividends to the Hudson's Bay
shareholders and traders."

H iving lived a good many years in the Hudson's Bay Territory,

perhips you will permit me to mention a curious circumstance

which I noticed, in illustration that martens may abound yet

comparatively very few be killed.

In all parts of the fur country east of the Rocky Mountains,

where there is timber, hires {Lcpus amcricaniis), or "rabbits,"

as they are commonly, but wrongly, called, are found in greater

or less numbers, and they congregate in certain favourite localities.

The Indian pitches his tent near one of these places, and by
setting snares (which his wife and children attend to), easily

supplies himself and family with food, whilst the skins of the

hares are worked up into most comfortable blankets.

The hunter all the while is trapping the marten and other fur-

bearing animals that assemble to prey upon the poor rabbits, and

is thus enabled to secure vfithout much labour a large and valu-

able stock of furs, chiefly martens.

The hares are, however, liable to a very fatal epidemic,*

which usually attacks them when they have become very

nunierous, and they gradually die off, so that in two or three

years there is scarcely one to be seen. This scarcity continues

for a co'jple of winters or so, after which the hares again begin

to increase, so that at periods of eight or ten years they are at

their maximum.
During this dearth of hare:, the Indian has to go to a fishery,

or is obliged to travel about in search of buffalo, deer, or o'.her

game as a means of support, and his little time for trapping the

marten ; and if he had the time, he would still be under great

disadvantage, for the marten, lynx, and fisher have also to scatter

themselves all o\er the country to pick up a precarious livmg on
lemmings, partridges, and other odds and ends, instead of feasting

in luxury and ease, as they do, on the hares when abundant.

Thus, when hares are numerous, many marten skins are obtained,

when hares are few marten skins are also few, not necessarily

because martens are scarce, but that they are difficult to get.

The dea h of even 3,000 prairie Indians in one season, how-
ever injurious it might be to the trade of the Hudson's Bay Com-
pany in other kinds of furs, would not particularly affect the

number of marten skins obtained.

I may here record a striking instance of the efficacy of vaccina-

tion as a preventative of small-pox. Nearly forty years ago this

dreadful disease spread like a scourge from the Missouri river

all over the prairies, being carried by bands of horsestealers

from one tribe to another ; for these amiable " children of nature
"

no sooner heard of any of their neighbours being attacked by
the terrible disorder, than parties went immediately to rob the

sufferers of their mo?t valuable property. They got the horses,

but they also caught the disease, and many hundreds died. The
Crees, a tribe of many thousands, having nearly all been vacci-

nated by the Hudson's Bay Company's officer in charge of the

district, escaped with the loss of only two of their number.
John Rae

Ripples and Waves
The article by Sir William Thomson upon Ripples and Waves

in the November part of N.\ture, which has just reached

me, reminds me of a little capillary wave, the examination of

which used to be a source of amusement to me some years ago
;

and as I have never seen any description of it, my observations

may not be without interest to some of your readers.

I had long noticed this little wave, winding about, like a

hair upon the surface, amongst the eddies which formed in a deep
river below a consilerable fall, which I used to frequent ; but I

first got an insight into its nature in a very different situation. I

was in a canoe in a sheltered bay, with just enough wind over-
head, without any ripple on the water, to make my canoe drift

broadside on at the rate of, perhaps, halfa-mile an hour, when I

saw my little wave formed about three 'feet in advance of the
canoe. Be ng in the neighbourhood of a marsh the water was
very impure, and the behaviour of the little particles floating in

it attracted my attention. Any objects reaching to the depth of
from an eigith to a quarter of an inch below the surface passed
on to the canoe unaffected by it ; but smaller particles were sud-

• It is quite as fatal in its effects as the grouse disease, and tlic causes are
Utile known The.hares are found sitting in their forms dead. The Indians
say they can tell when the disease isabout to commence by a peculiargrowth
found in the abdomen.

denly agitated on passing the wave, and after getting a few
inches within it, they were arrested at distances varying with their

size, the larger ones penetrating farther than the smaller ones.

If the wind died away the wave was maintained at a greater

distance from the canoe, and it was still perceptible at a distance

of fully eight or nine feet from it, after which it became fr'g-

mentary and disappeared. If the pace of the canoe increased,

the wave came nearer to it, and the particles, which had been

brought to rest at various intervals according to their sizes, were
driven up together, forming at last a sort of scum in advance of

the canoe. If the wind increased sadienly, the wave disappeared,

and the slightest ripple on the surface obliterated it at once ; but

if the wind freshened very gradually, the wave approached

nearer and nearer, becoming at the s,ame time more strongly de-

fined, until it came to within about nine inches from the canoe,

and was maintained there under its lee, even after there was
breeze enough to make a considerable ripple outside. If pressed

beyond that, ripples of quite another character would form just

in advance of the wave, and it would break up, and the cinoe

would pass over the scum which had collected within it.

With this clue as to its nature, I frequently eximined the wave
in the situations where I had first seen it. Wherever there was
any impediment to the stream, as a tree stretching out into it

frjin the bank, there was the little wave ahead of it, at distances

from the impediment varying with the force of the current. In

the spring, when the water was high, a good deal of foam would
be brought down from the falls above, anl would collect against

these obstructions, but always leaving an inch or two of cleir

water within the wave. Upon clearing away the foam the wave
would soon ajain be formed, and the next pa'ch of foam which
came down would experience a little jerk, as it passed the wave,

and penetrate a few inches within it, when it would be arrested,

and there would start out from underneath it little particles of

sawdust, or other substances, which had been entangled in it,

and would range themselves beyond it, in the order of their sizes.

Presently more foam would come down, pushing on what had
arrived before, till soon there would be an accumulation of it, as

at first.

Where the wave was found winding about amongst the

eddies there was no solid obstacle, but only one stream meeting
another, and it was not at first sight easy to distinguish whica

was the front and which the back of the wave. Ttie accumulation

of scum, however, on one side showed this, and much more so

the behaviour of the wave itself, according to the side from which
you approached it. If you came down upon it wiih the stream,

with your cmoe broadside on, no effect was produced on the

wave; but if you passed over it, it was almost immediately re-

formed on the other side. But if you approached it from the

other side, you pushed it on before you ; and by careful handling

I have often succeeded in detaching a portion of the wave, and
carrying it on b=fore me for ten or fifteen yards ; whilst after

awhile another would be formed in the same place. Sometimes,

where the water boiled up from below, there would be an irre-

gular circular patch, surrounded by one of these waves, which
you might drive up till the two sides met ; or if you approached

it stern on, you would cut the circular patch into two, in which
case each would run up rapidly to their centre into a little conical

jet, and if your pace was at all rapid there would be a drop pro-

jected upwards from it.

The wave is so minute that it was not easy to com; to any
conclusion as to its shape and size ; but from the distorted re-

flection of an object held above it I satisfied myself that under
ordinary ciicumstances it could not be more than one-twentieth

of an inch high, the distortion not extending beyond half-aninch

on each side of the sharp cusp, and that it was convex towards

the stream, with a very slight trace of concavity on the side of

the obstacle generating it. It seemed as if the wave itself was a

little elevated above the surface, and that it sloped back very

slowly towards the obstacle. This is in accordance with the

description above given of a narrowing circular patch running up
to a jet ; for, although the motion in that case was too rapid to

permit of any preci^e observation, just before it closed in the

patch had the appearance of a litt'e table land elevated above

the general surface. Upon one occasion, when a boom had been
stretched across the river, running at the time fully five or six

miles an hour, the wave was only ab jut nine incnes from the

boon, against which a dense scum was collected, but stdl with

about an inch of cUar waicr between it and the wave. The wave
in this case must hive been fully an eighth of an inch high, and

on its farther side were a succession of ripples, very much ex-

ceeding the capillary wivj in height and amplitude, and differing
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from it in not being cusped, tliough otlierwise imitating its

general form.

It would appear, therefore, as if a wedge-shaped film of water

were pushed ahead of the canoe, or other obs acle, the lower

suiface of which must, from the arrangement o( the particles

arrested, have been of rapidly-increasing curvature. Two diffi-

culties, however, present themselves to this explanation—it is

difficult to see how the film could have extended to the wave
itselt, as no particles, however small, appeared to be arrested

wiihin an inch or t^*'o of it ; and my rec Uection is that upon
the occasion of my fiist examining the wave driven helore my
canoe, 1 ghc objects merely testing up' n the water, like

thistle down, seemed to be not at all affected by it, but to pass

on towards the canoe unimpeded. Such objects, however, are so

easily affected by the wind, or ( ven the resistance of the air, that

it was not easy to verify the observation.

Some other facts may be mentioned. The depth of the ob-

struc:ii/n in the water seemed to have no sensible effect on the

wave formed. Whether it was a log a foot through, or an
inch board floating on the water, or wheiher it was the mid-

dle of the canoe drawing five or six inches, or the bow and
stem barely touching the surface, the effect teemed almost

the same. I have olten, indeed generally, failed in my attempts

to generate a wave with a canoe, and although upon the occjsion

when I fiist saw it so formed, I could trace it at fully eight

feet from the canoe, I never found such a wave naturally

formed at anything like that distance. The explanation appears

to be that it requires very even and steady action to i;enerate the

wave ; but that wlen once established it can be maintained un-

der circumstances in which it would not be otherwise produced.

As I stated before, if you approach it in one direction, you may
take a canoe over it and it emerges on the other side unimpaired ;

the ii regular currents of an eddy have no etfect upon it except to

give it an undulating motion, and I have seen it maintaining its

place among^t the standing waves of a rapid when they have
been several inches high. 1 have even raised considerable swells

by rocking a canoe close to it, and it rides over them without
disturbance ; but the slightest ripple caused by the wind makes
it disappear in a moment ; and if spirits of turpentine be dropped
on the water a little above it, the whole wave is instantly oblite-

rated to a distance apparently far beyond that to which the oily

film extends. John L.\ngton
Ottawa, Canada, Dec. 28, tSyi

The Rigidity of the Earth

Although, as he truly says. Sir W. Thomson's arguments
for the rigidity of the earth have never been attacked, yet they

have undoubtedly been too long ignored ; and it is gratifying to

see them asset ted by their author in Natltke. Allow me,
however, to remark on one sentence near the end of his quota-

tion fnim the "Natural Ph.losophy," where Mr. Hopkins's
observation is givrn, that the distr bution of fluirl matter within

the earth is " piobably quiie local." Unless I am mistaken, Mr.
Hopkins's opinion was, that its diStributi -n is, as one might say,

fortuitous. But, as I have elsewhere observed, the trains of

volcanoes which accnm^jany many of the great lines of elevation

for enormous distances re dcr ihe motion of such local distri lU-

tion of fluid matter highly improbnble, unless it be admitted that

its presence is due to mountain elevations as a cause. I have
suggested that this fluidity may arise from a dimini-hed piessure

beneath mountain range*, owing to their mass being partly sup-

ported by the literal thrust which has upraised them—a supposi-
tion which Mr. Scrope had already applied to account for an
incirased fluidity in the hea'ed rock underlying a volcanic vent,

when from any cause the prcs-ure became le^s.

If any of your correspoiideuts can propose another explanation
of this remarkable coincidence compatible with the supposition
of a rigid globe, it would be interesting to know it.

IlarUun, Cambridge O. Fisher

English Rainfall

In reply to the letter of Mr. "Vernon, in Nati7RE of the l8th
inst., permit me to say that the conru>ion between the two
Seaihwaites is his^ not jnine In th'* article to which he ref rs

theie IS not a word about either Cockley Bridge or the Valley of
tie Duddon. His topographical knowledge of the districts is,

appareml), as inexact as his manner of leading ; for he does
not seem aware that "the Stye," of which he speaks, is the

name, not of a place, but of a rain-gaitge, in, as I said before,

the immediate neighbourhood of Stockley Bridge.

J. K. L.

Circumpolar Lands

In the last number of Nature (Jan. 18), Mr. J. J. Murphy
asks, "Can any mathematical reason be a signed why the con-
traction of the earih should be least in the direction of the polar
direction ? This would account for the rising of the land at the
poles."

In the Proceedings of the Literary and Philosophical Society
of Liverpool for Nov., 18^7, there is a piper on a probable
change in the earth's form, in which the rising of the land at the
poles is inferred as a necessary result of the cooling and contrac-
tion of the earth.

The following is the substance, though not the exact words, of
a porion of the paper ; the precise words would not be in-

telligible without a diagram.

If a spheroid of eqnilibrium, in motion about an axis, contract

uniformly in the direction uf lines perpendicular to its surface, a
new spheroid is produced, having a grea'er degree of eccentricity,

because if equal portions are taken off the two diameters, the

ratio of the equatorial to the polar diameter is increased. This
is equivalent to a heaping up of matter around the equator in

excess of what is due to the velocity of rotation, an increased

pressure on the interior, in that region, must be produced, and a
consequent transmission of pressure towards the poles. "A
change of form is then necessary to restore equilibrium. This
may not take place uniformly per graduin, for if there be a
resistance from a rigid external crust, tfie force must accumulate
until it exceeds the resistance, and thus frequent adjustinents/tv-

saltiim may ensue. It is probable, therefore, that the earth's

form is undergoing a slow progressive change."

George Hamilton
Queen's College, Liverpool, Jan. 21

The Kiltorkan Fossils

Mr. Batly's letter needs only a word or two from me.
I must protest against my reference to an error made by

Mr. Baily being considered a "personal attack" upon him, or

an "accusation" against htm. Has Mr. Baily ever consulted
a syftematic work which did not contain corrections of the
real or supposed errors of former workers ? And did he con-
sider such corrections as " personal attacks " ?

On two points Mr. Baily has misunderstood or misread the
plain statements of my letter :— I. I did not say that his draw-
ing in " Explanation of Sheets 187, he." was made on the spot

at Kiltorkan, but that it was a drawing of the fossil he had
nam d Sagenaria Veithcimia)ia ; 2. The qualifying phrase,

"coal measure," was used, as it often is, as the equivalent of
" carboniferous." How Mr. Ba ly could make it mean anythmg
else perplexes me ; seeing the Upper Carboniferous beds have
no connection with the question. To have used it in the limited

sense he suggests, and elaborately argues against, would have
been absurd.

The remainder of Mr. Baily's letter is occupied with reference

to private letters as evidence in the case. That written by Mr.
B lily to Prof. Keer confirms the satement I made at the Geolo-
gical Society, and repeated in your pages ; but, in as far as it

declares that the specimens sent to Prof. Heer from Kiltotkan
were named .S". Bailyana, it differs from the statement made
by Prof Heer at ihe Geological Society, who, on ihi- evidence
of these fossils, included S. Vdthciiniana among the Kiltorkan
fjssils, and never mentioned S. Baiiyana !

The reference to the other private letters is equally unhappy ;

for Mr. Baily is quite wrong in supp 'sing my "accusation" was
made because I could not persuade him to join me in work.
My letter, if he will look at it again, bears a dale some
time after the "accusation" was made. And if at the
same time he will read his reply, he will find that the reason he
gave for declining to work with me is somewhat different from
those he records in your pages. But the fact is, the letters

hTve nothing whatever to do with my declaration, now more
than ever confirmed by Mr. Baily's letter, that his giving to

the Irish Le|iidoden'lroid plant the name of a carbonif rous

species misled Prof Heer. If Mr. Baily's letter indicates the
" facts" containrd in his paper, I can only concude that it was
the patriotism of your reporter that induced him to ctaracterise

them as "strong." W. CARRUXHliRS
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Condurango

I HAVE read in No. 104 (October 26, 1 871) of your scientific

and higlily-interesnng joumil, a few words on "Condurango,"
the new Ecuadorian plant that has lately called so much general
attention in Europe and America to its supposed properties ol

curing cancer.

The want of exactitude in the description of the plant w U
doubt le-^s give an erroneous idea of it to your readers, and with
tlie desire of eff icing such errors as tho-ie publishei in the

"Andes" of Guayaquil, and in Bogo'a by Mr. Buyon, to

whom you make reference, allow me to present to you and your
readers the bo'anical description of the Condurango twining
plant, verv useful, indeed, in some rheumatisms and secondary
syphilitic disorders, but of very doubtful medicinal properties in

cancer, so far as my own evpenence goes.

The Condurango belongs to \h& orier Asclepiadacei^. 3rd tribe,

which corresponds to Aclcpia ies vera ; 1st div sion Astephaniis,

whose characters are that the li.nb of the corolla is without
scales, and the stamens without appendage or cirona.

This division comprehends only five genera, viz., Alitostigma^

Astephanus, Hicvmx, Hcinipogon, and Nanlonia. In none of
these genera can the Condurango be classed.

The genus Mitostigma, as a distinguishing character, has two
long filaments at the end of the stigma, and this is not the case

in Condurango. The genus Astephanus has the sepals acute, the
corolla subcampanulate, and the stigma elongated ; chiracters
that do not belong to the Condurango. The genus ffamax has
the divisions of the corolla hooded, and other characters not
observed in the Condurango. The genus IPcniipogoii has the

sepals of the caly.\ acute, hard, and with a curved extremity.

The corolla is campanulate, which is not the case in Con-
durango. The genus Nantonia has the sepals striated and
curved, which also is not the case in Condurango.
The flowers of the Condurango have a calyx of five division>,

obtuse, ovate, and vido^e in their inferior part, and of quin-
cuncial prjeflorescence. The corolla is rotate, of five divisions,

lanceolate, hairy at the base on the inside, and somewhat fleshy,

with a membranous margin. Its aestivation is imbricarei. The
stamen has no appendage or corona ; the anthers are terminated
by a membrane, and the poUen mrsses are elongated and sus-

pended. The stigma is pentagonal and conical. The flowers
are numerous and disposed in umbelliferous inflorescence.

As afiresaid, the Condurango forms a new genus. It is absurd
to speak of Condurango as it it were the same as Mikania hiiaco.

In the importance of the subject I hop.e to find ample apjlogy
for asking room in your columns for these few lines.

A. Destruge
Guayaquil, Ecuador, Dec. 13, 1871

Ocean Currents

It appears to me that the numerical data adduced by Mr.
Croll in his letter (Nature, Jan. 11) disprove his conclusions.

The doing of 9 foot pounds of work upon a pound of water
should give it a velocity (in feet per second) of

\/2 X 32 X 9 = 24

;

and the doing of one foot-pound of work upon a pound of water
should give it a velociiy of eight feet per second. These are

much greater than the observed velocities, so that a margin is

left for friction.

The following passage in Mr. CroU's letter also calls for some
remark:—"But it mu..t be borne in mind that the deflecting

power of rotation depends wholly on the rate at which the body
is moving. If difference of specific gravity be regarded as the
impelling cause of any current, the deflecting power of rotation
will certainly be infinitesimal."

The deflecting force does indeed vary directly as the velocity
of the body acted on ; but the curvature of path which the de-
flecting force tends to pioduce, is proportion.il to the quo'.ient

of the deflecting force by the square of the velocity, and there-
fore v?ries inversely as the velocity. In latitude 45°, a velocity of
a foot per second would give a radius of curvature of less than
two miles. Here, then, again, there is a wide margin left for
resistance. The expression for the radius of curvature in feet,

supposing that there are no resistances, is

6S50P
sin K

A being the latitude, and v the velocity in feet per second.
Belfast, Jan. 13 J. D. Everett

Mock Sun

I THUS name the phenom -non I am about to describe, but
wi hout regard to scientific accuracy. List evening, a little be-
fore sunset, I observed a dark bink of clouds couched on the
horizon, just beneath the sun, and a long miss of cirro-stratus

above him. A band of light, of about half his width, stretched

up and down to the c ouds. This renainei visible, with remidc-
able changes, till 25niin. af er the sun's total immersion. On his

disappearance the band gradually widmed (or seemed to di> so),

and assumed the f)n"n of a table flower- vase, i e,, bulged a: the
base and cylndrical above. At ten minutes after sund >wn the
band, wnich hai been about 10° in lenitii, stretched to 20°, being
superposed on the cirro-stratus, where it was rose-cojoured, the
bulged portion being orange. At twenty minutes after sun-
do.vn a slight co lipse occurred, and the band almjst dis-

appeared, the bulged pirtion becoming an orange disc, just like

a second sun setting in fog. Soon afterwards this became elon-
gated, and the band reappeared, stretching over an arc of 40^
A few minutes liter all rlisippeareJ. I witnessed this beautiful

pheno'iienon from a c irriage on the L. and N. W. Railway, on
both sides of Blisworth. C. M. Ingleby

Edgbaston, Jan. 20

Solar Eruptions and Magnetic Storms

At a recent meeting of the Astronomical Society a paper was
read by Mr. Ranyard, in which sjme suggestions were put for-

ward concerning the possibdity of accounting for the solar pro-
minences on the supposition that they may be caused by the
projection of matter from a lo-ver level, and that such an up-
rush into and through the layers above, emerging into the lighter

envelope of the chromosphere, might lift before it a cone of com-
pression of the ga-eous matter, producing an elevation on the

surface, visible to us as a prominence. And the solid particles

or masses thus projected miglt form meteorites, the shape 01 the
prominence being afterivards modified by other causes.

This thcoy, offering as it does a pos-.ijle account of the genesis

of prominences and meteorites, appears to contain the germ of
another hypothesis respecting the ciuse of the connection be-

tween sola' eruption ani terrestrial magnetism.
If it be legitimate to suppose that in and near the photosphere

we have a circuit ot conducting matter (viz. incandescent me-
tallic vapours), ace irding to well-known facts any cruse tend-
ing to effect an unequil distribution of heat, and at the same
time a want of homogeneity of structure, such as a difference of
pressure or density, would establish thermo-electric currents in

such a circuit.

Now such a difference would arise from an upward burst of
matter from below the photosphere. If, therefore, the pr.imi-

nences have their orig n at great depths below the photosphere,
we may expect currents of considerable inten-ity to circulate

round the equatorial region of the sun. In the equatorial legion
rather than in any other, because it is there that the greatest dis-

turbance is manifested, as shiwn by observations on the limits

of spo s and prominences ; and, therefore, there that the neces-
sary differences of temperature a e most lik-ly to occur, the
effects of such currents being to crea'e secondary or reduced
currents in the adjacent layers, and, if of sulficient intensity, in
the earlh itself.

Provided that this be so, this supposition will suffice to recon-
cile some observed facts. Secchi has deduced,* in treating of

the periodical variations of the magnetic elemen.s, the law that
" The annual disturbances are at a maximum at the equinoxes,

and at a minimum at the solstices."

Knowing then that the plane of the sun's equator passes

through the earth on June nth and Dec. 12th, and that there-

fore tue equator as set-n from the earth presents its widest ellipse

in March and Septemb. r, it follows that such thermo-electric

currents, if tney exist, are able to exert their maximuiu inductive

effect on he earth at or near the equinoxes.

The case is analogous 10 the experiment in which terrestrial

magnetism is made to cause induced currents in a closed circuit

rotated round an axis at right angles to the nugnetic meridian.

In this case the ring is placed successively in positions

various y inclined, but always keeps its plane perpenJieular to

the meridian, and ttie maximum indueed cun'enc then occurs.

Similarly, soUr equatorial currents would produec their maxi-
mum effect wnea the plane of the sun's equator has its aspect

most nearly in the direciion of the earth, and although any

• De La Rive's Electricity, torn. iii. p. 780.
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variations in the intensity of these solar currents may be followed

by a disturbance in the terrestrial magnetism at any time, yet

such disturbance should be at a maximum at the equinoxes {as is

the case by Secchi's law), because then the sun is most favour-

ably situated for causing such effects.

In this hypothesis the source of the earth's permanent mag-
netism is not included, but simply the cause of the close con-

nection between solar eruption and the disturbance of the terres-

trial magnetic elements. F. A. Fleming

Mechanism of Flexion and Extension in Birds'
Wings

UiNTjER the above heading in your issue of January 18, 1S72,

Dr. Elliot Coues deccribes the peculiar movements m.ade by the

bones of the wing of the bird in flexion and extension. It may
interest some of your readers to know that those movements were
minutely described and elaborately illustrated in a paper by Dr.

J. Bell Pettigrew, communicated to the Linnean Society in June
1867, and published in vol. xxvi. of the Transactions of that

bo'-'y. MiLLEN COUGHTREY
Edinburgh University, Jan. 22

Elisee Reclus

A MEMORIAL addressed to the "Commission des graces,"

sitting at Versailles, and most influentially signed by many of the

leading scientific men in London, was presented at Versailles on
the 3rd inst.

It is an appeal for commutation of sentence of deportation

passed on Elisee Reclus, the well known French geographer,

author of " La Terre," an admirable popular work on physical

geography (now being introduced as an English work* by

iMessrs. Ctapman and Hall), and various other books.

A paragraph having appeared in several of the daily papers

announcing that M. Reclus's sentence had been already commuted
to simple banishment, I regret to state that he is siill a prisoner

at Versailles, although it is hoped the appeals made in his favour

may produce the desired result.

The petition to the CoramisL-ion in favour of Elisee Reclus

was signed by the president of the Geological Society (Mr.

Prestwich), Sir Charles Lyell, Bart., Mr. G. Poulett Scropie,

Profs. Owen, Ramsay, Williamson, Duncan, Atkinson, Morris,

Rupert Jone=, Tennant, Messrs. Evans, Forties, Gwyn Jeffreys,

Drs. Carpenter, Richardson, and many others.

A stcoi d petition signed by Sir Henry Rawlinson, Sir John
Lubbock, Bart., Mr. Darwin, and other men of eminence, was

addressed to M. Thiers in favour of Elisee Reclus.

Surely the time for an amnesty has arrived.

British Museum, January 23 H. Woodward

NOTES ON MICROSCOPY

MOUNTING IN Glycerine.— It is often found de-

sirable to mount very thin objects in glycerine,

for which no special cell is requisite, and in which

the thickness of a cell would be a disadvantage. To
accomplish this was often a work of difficulty, since the

presence of the smallest amount of glycerine outside the

thin glass cover prevented the adhesion of the luting by

means of which the cover was to be secured to the slide.

Since the introduction of gum dammar dissolved in

benzole to the attention of microscopists, this disadvant-

age has almost wholly vanished. It is now comparatively

easy to mount such objects in the following manner. A
small drop of glycerine, just enough for the purpose, is

let fall in the centre of an ordinary cleaned slide, the ob-

ject is then placed in the glycerine, having been pre-

viously soaked in benzole if any difficulty was likely to

be experienced on account of contained air ; a cover (say

three quarters square) of thin glass is placed over the

object and pressed down, taking care that the object re-

mains in the centre ; a wire clip then applied holds the

cover in its place. If too much glycerine has been used,

blotting-paper or a camel-hair pencil will remove all that

issues beyond the edge of the cover. If too little, the

* Sections I. and 11. of this work are "already published; Section-, III.

and IV. are now in the press.
. _

addition of more at one edge will supply the deficiency,

and the superfluous remainder may be wiped away. Thus
secured by the clip the edges of the cover may be painted
round with gum dammar in benzole, and when dry and
firm (in a day or two) the clip may be removed, and the
surface of the slide carefully washed to remove any trace

of glycerine. The clip may be replaced, and a second
thin coating of dammar laid over the first, or old gold
size may be used instead. When this is dry "papering"
the slide in the usual way helps to provide against acci-

dent. The advantages derived from the use of this

method are chiefly the facility with which the cover is

attached, notwithstanding the presence of a trace of gly-

cerine on the slide and cover, which it is not easy to

avoid ; and, so far as the experience of two years can
vouch, freedom from leakage afterwards, especially when
covered with paper. This plan succeeds best with objects

as thin as the minute spores of fungi, delicate hairs, &c,,

and a one-eighth objective may be employed in their

examination.
The Asci in Peziza.—Having left a specimen of

Pi-::ha hnniosa for a long time in water until it became
c[uite soft and pul]5y, I was curious to examine it in such
condition, and found that the hymenium presented a
singular appearance. All the paraphyses had become
dissolved into a granular mass, retaining still some of their

original colour. Amongst these the asci were free, and there

were some free sporidia. I n their normal condition the asci

are cylindrical, and the sporidia are arranged in a single

series, but in the present case the asci had become
perfectly spherical, from the absence of all lateral pres-

sure, and the sporidia were clustered in the centre. The
line of the external surface of the asci was very distinct

amongst the orange-tinted granular mass, and the eight

sporidia could be counted within. There could be no
doubt of the presence of an investing membrane, but of

a much more elastic nature than has been supposed.
This fact seems to suggest the probability that more or

less lateral compression in the hymenium may influence

the character of the asci, and that cylindrical, or clavate

and elliptical asci, indicate more or less of lateral pressure

during development.
S.'^CRED Thread.—The sacred thread, or at least one

kind of thread held sacred to religious purposes by the

Brahmins in India, is derived from the stem of a species

of \vater lily—some say the Nelunibium spcciosiim, others
Nymp/ura ediilis. At any rate under the microscope it

exhibits a mass of spirals, unwinding in ribbons of four

or five threads laterally united. There is no trace of cells

mixed up with it, and the spiral threads are as clean as

if they had been removed with special care for micro-
scopical purposes.

Hop Mould.—A new mould has made its appearance
during the past autumn on the spent hops so common
about Burton-on-Trent. It formed large dense patches of
a bright salmon colour, sometimes several inches in

length and breadth, upon the sombre hops, and could not
have escaped notice had it appeared in previous years.

The structure of this mould seems to be closely allied to

that of Oi Uuiii, whilst in many respects it reminds one of
Spoycndoiicina casci. The creeping mycelium gives rise

to branched threads, which become divided into strings

of oval conidia or spores. The mould refuses to develop
itself artificially, so that the mode in which the beaded
spores were produced was not absolutely determined.
Directly the threads come in contact with fluid of any
kind they are resolved into a mass of oval cells or
spores. Specimens of this mould have been published and
distributed in Cooke's " Fifth Century of British Fungi

"

under the name of Oidium aiiraniiuin, a rather unfortu-
nate specific name, since another member of the same
genus which appeared nearly simultaneously on the Con-
tinent has been called Oidium aurantiacum.

M. C. C.
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HUXLEY'S MANUAL OF THE ANATOMY
OF VERTEBRATED ANIMALS*

THIS long-expected work will be cordially welcomed
by all students and teachers of Comparative Ana-

tomy, as a compendious, reliable, and, notwithstanding
its small dimensions, most comprehensive guide in the

subject of which it treats.

To praise or to criticise the work of so accomplished a
master of his favourite science would be equally out of

place. It is enough to say that it realises in a remarkable
degree the anticipations which have been formed of it

;

and that it presents an extraordinary combination of wide,

general views, with the clear, accurate, and succinct state-

ment of a prodigous number of individual facts. The
extreme brevity, indeed, takes one in some degree by
surprise ; and it is only on repeated reading that one
feels assured that the facts exposed have been stated with
sufficient fulness,

( It IS a wholesome and encouraging sign of the scientific

literature and teaching of the day, that men of the highest

eminence devote a portion of their time to the com-
position of elementary manuals or short guides in their

respective sciences. The abuses to which such short

manuals are subject are well known, and have been often

commented on ; and they are no doubt serious when
leading to the formation of imperfect knowledge and the

exclusion of more extended study. The objections, how-
ever, have weight chiefly as applied to the inferior

class of such treatises, which, certainly, have too much
abounded in this country. A thoroughly good manual,
even though strictly elementary, besides forming the first

secure basis of correct knowledge, excites a desire for

fuller reading, and serves at later periods for useful revisal

of more complete information ; while its small size

obviously places it within the reach of many whose means
do not enable them to become possessed of larger treatises,

and has thus considerable influence in extending the

study of the branch of science to which it is related.

Nor is Prof. Hu.xley's manual so very short as might
at first be supposed from the unpretending form given to

it ; but rather the abundance of facts is surprising which
the author has contrived to compress into the space,

without any loss of that clearness and comprehensive-
ness of statement for which he is so well known.
The amount of printed matter, indeed, is very nearly
the same as that comprised in the portion devoted to ver-

tebrate animals in the second edition of Gegenbaur's
" Outlines," the most approved recent German elementary
treatise on Comparative Anatomy.

It is also deserving of note that there is an entire

absence of speculation and theory, as well as of any vague
generalities. The words " teleology," ''design," " type of or-

ganisation," " descent," "natural selection," "genesis of

species," find no place in this manual, which deals simply
with ascertained facts and principles. In most instances,

where uncertainty prevails, the grounds of doubt are
stated, or the subject is altogether omitted ; but on the
whole, as is perhaps right in a manual, the author leans
to the side of positive statement of his own views, when he
has made up his mind on any disputed point.

So much for the manner of the book. As regards the
matter, it may be said that, while it presents a masterly
and decided statement of the great principles of Ver-
tebrate Morphology, the most characteristic and im-
portant feature which pervades the whole, is the constant
reference of all anatomical description and zoological

distribution to the facts and laws of organogenesis, as
ascertained from the observation of fcetal development.
This is well known to be one of the great merits of Prof.

Huxley's researches and writings, and he has made it

* "A Manual of the Anatomy of Vertebrated Animals." Uy Thomas H.
Huxley, LL.D., F.R.S. (London : J. and A. Churghill. 1871.)

truly the key-note and whole tenor of the manual, so as
assuredly to prove one of its most valuable qualities in its

future influence on the study of Comparative Anatomy.
The first two chapters of the manual, extending to one

hundred and eleven pages, are devoted to an exposition
of the general organisation of the Vertebrata, as exhibited
in the skeleton (endoskeleton and exoskeleton), the mus-
cular system, the nervous system with the organs of sense,
the alimentary canal including the teeth, the sanguiferous
and lymphatic systems, the respiratory organs, and the
renal and reproductive organs. This is premised by a
statement of the distinctive characters of the vertebrate
organisation, in which the double cavity of the body,
neural and visceral, is taken as the most marked basis of

distinction between vertebrate and invertebrate mor-
phology

; and a clear short sketch is added of the most
prominent phenomena of fcetal development.
The remaining six chapters contain a systematic ex-

position of the classification, organisation, and distribution

of the several classes of vertebrate animals, under the
three provinces of i, Ichthyopsida, 2, aauropsida, and
3, Mammalia ; thus recognising the important approxi-
mations now established between Fishes and Amphibia
under the first, and between Reptiles and Birds under the
second of these provinces. In each class the position

and organisation of extinct and fossil animals is also given.

The third chapter begins with the statement of the ana-
tomical characters of the three great provinces ; after

which the organisation of fishes is described under an
arrangement which is a modification of Johannes Mid-
ler's in the following groups, viz., i, Pharyngobranchii
(Amphioxus) ; 2, Marsipobranchii (the Myxines and
lampreys)

; 3, Elasmobranchii (the sharks and rays)

;

4, Ganoidei (Lepidosteus, sturgeons, &c.)
; 5, Teleostei

(osseous fishes) ; and 6, Dipnoi (Lepidosiren, transitional).

In Chapter 4 the structure of the class Amphibia is

similarly given, under the following distribution—viz., I.

Saurobatrachia, including, i, Proteida (Siren, AxolotI, &c.),

2, Salamandrida (newts, &c.) ; II. I.abyrinthodonta; III.

Gymnophiona (Csecilia, &c.) ; and IV. Batrachia (Anura,
frogs and toads).

In Chapter 5, after giving the distinction between Rep-
tiles and Birds as included under the province of Sauro-
psida, the class Reptilia is distributed under the following

groups— viz., I. Chelonia ; II. Plesiosauria ; III. Lacertilia;

IV. Ophidia ; V. Ichthyosauria ; VI. Crocodiha ; VII.
Dicynodontia ; VIII. Ornithoscelida(Megalosaurus, Igua-

nodon, (Sic, transitional ; IX. Pterosauria (Pterodac-

tyles) ; and the comparative osteology of these groups is

described.

In Chapter 6 Birds are distributed, and their Osteology
is described under the following classification—viz., I.

Saururas (Archaeopter>'gidae, the metacarpals not anky-
losed together) ; II. Ratida;, including birds with more or

less rudimentary wings, and in which the sternum is

without a keel ; III. Carinata;, the large tribe in which
the sternum is keeled, including four groups, viz., i, Tina-
momorphffi (Tinamous), 2, Schizognathaj, (the Plovers,

Gulls, Penguins, Cranes, Hemipods, Fowls, Sand Grouse,
Pigeons, Hoazin)

;
3,/Egithognath;E, (the Passerines, Swifts,

and Woodpeckers)
; 4, Desmognathw (the Birds of Prey,

Parrots, Cuckoos, Kingfishers, Anserinte, Flamingoes,

Storks, Cormorants).
In Chapter 7 the Muscles and Viscera of the Sauro-

psida are described together.

Chapter 8 (180 pages) is devoted to the Mammalia, dis-

tributed in three great groups, as follows :

—

I. Ornithodelphia (i, Monotremata).
II. Didelphia (2, Marsupial animals).

III. Monodelphia, divided provisionally into twelve

orders as follows—3, Edentata, 4, Ungulata, 5, Toxodontia,

6, Sirenia, 7, Cetacea, 8, Hyracoidea, 9, Proboscidea, 10, Car-

nivora, 11, Rodentia, 12, Insectivora, 13, Cheiroptera, 14,

Primates. The first of these twelve orders is separated
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from the rest by the absence of middle incisor teeth, the

next four (4, 5, 6, 7) being reputed nondeciduate, the 8th,

9th, and loth presenting a zonary placenta, and the re-

maining orders a discoidal placenta.

It was not to be expected that Professor Huxley
should have here departed from the placental classifica-

tion for which he has elsewhere shown so much favour.

Fig. I.—The head o^a fcetal Lamb dissected so as to show Meckel's carti-

lage, .1/ ; the malleus, m ; the incus, i ; the tympanic, Ty ; the hyoid, //

;

the squamosal, i"^ :
pterygoid,/';'; palatine,//; lachrymal,/^ ;

prema.xilla,

pmx; nasal sac, N ; Eustachian tube. En.

But however important the distinctions established upon
that basis may be in themselves, it may fairly be doubted
how far characters derived from parts which do not belong

to the permanent organisation of the adult animal, the

application of which is not yet fully known in one or two
orders, and in which, too, there is much of a transitional

nature, are preferable to signs of a more marked and
easily observable kind deducible from other parts of the

organisation.

In the description of structure all these orders are

referred to ; but in several of them particular familiar ani-

Fig. 2.—Diagram of the skeleton of the first and second visceral arche

Lizard (A), a Mammal (B), and an Osseous Fish (C).

The skeleton of the first visceral arch is shaded, that of the second i

nearly unshaded. /. First visceral arch. J/cA- Meskel's cartilage. Art.
Articulare. Qii. Quadratum. M/'t. Metapterygoid ; iM. iMalleus ; f.g..
Processus gracilis. //. Second visceral arch. ,Hy. Hyoidean cornu.

St. H Stylohyal. 5'. Stapedius. Stp. Stapes. S. Stf. Supra stapedial.

//J/. Hyomandibnlar. The arrow indicates the first visceral cleft. /V.
The periotic capsule. Pig. The pterygoid.

mals are happily selected for the fuller illustration of the

more important system"^ ; as for exampl?, the horse, pig,

dog. rabbit, hedgehog, seal, ox, porpoise : thus suggesing
to the student the means by which a more practical and

left

thorough knowledge of the organisation may be obtained
by actual observation, than by the mere description of

varieties in a wider series of animals less within his reach.

In regard to the order to be followed in so extensive a
range of description as the comparative anatomy of

any large tribe of animals involves, it may be re-

marked that, however interesting in a physiological point

Fig. 3.—Diagrammatic horizontal section of a Vertebrate Brain. The follow-
ing letters serve for botli this figure and Fig. 4 :

—

I^Ib, Mid-brain. What
lies in front of this is the fore-brain, and what lies behind, the hind-brain.

L.t. the lamina terminalis ; Otf, the olfactory lobes; //«(/. the hemi-
spheres ; Th.E, the thalamencephalon ; Pn. the pineal gland ; Py, the
pituitary body; F.M, the foramen of Munro: CS, the corpus striatum;
Th, the optic thalamus : CQ, the corpora quadrigemina : CC, the
crura cerebri ; C/>, the cerebellum: Pf, the pons varolii: MO. the
medulla oblongata ; / olfactorii ; //. optici ; ///. point of exit from the
brain of the motores oculorum ;

11'. of the pathetici; F7, of the abdu-
centes : V-XIl, origins ^of the other cerebral nerves. 1, olfactory ven-

tricle : 2, lateral ventricle ; 3, third ventricle ; 4, fourth ventricle : -f, iicr

a tertio ad qiiartum ventricithtni.

of view may be the description of the variations of form
and structure in the different organs taken separately in

the whole series of animals, the results of this mode of

teaching and study are inferior to those obtainable from
the method of description of the whole organisation in

successive groups or individual animals, as regards pro-

-A longitudinal and
before. The la

black line bet:vecn FM and 3

Vertebrate Brain. The
presented by the strong

gress in morphological attainments, the determination of
zoological affinities, and their application to the solution of

the great biological problems of the day.

The latter p irt of this chapter treats of the Primates,
which are divided into— i, the Lemurids, 2, the Simiadas,

and 3, the Anthropidaa. The Simiada: are thrown into

three group?, viz., I, Arctopithecini, or marmosets ; 2, Pla-

lyrrhini, or American monkeys ; and 3, Catan-hini, or

monkeys of the Old World, including two sub-groups,
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viz., a^ Cynomorpha (with ischial callosities), and b^ An-
thropomorpha. In this last the author recognises with
certainty as distinct the genera Hylobates or Gibbons,
Pithecus or Orang, and Troglodytes or Chimpanzee, and
is inclined to separate Gorilla as a fourth genus.

Fig 5.—A diagram intended to show the manner in which the aortic arches
become modified in the series of the Vertebrata.

A. A hy-potheticalty perfect series ofaortic arche.i, corresponding with the nine
postoral visceral arches^ of which evidence is to be found in some Sharks
Sisid Marsipobra/ichii A.C. Cardiac aorta ; A.D. Dorsal or subvertebral
aorta. I.—IX. the aortic arches, corresponding with Mu., the mandibular ;

Hy., the hyoidean, and Br.i—Br.-j, the seven branchial visceral arches.
I. II. III. IV. V. VI. VII., the seven branchial zXchs. The first visceral c\e^ix.

is left unnumbered, and one must be added to the number of each branchial
cleft to give its number in the series of visceral clefts.

B. Hypothetical diagram of the aortic arches of the shark Heptayichus^
which has seven branchial clefts. Sp. The remains of the first visceral

cleft as the spiracle. Branchia: are developed on all the arches.

C. Lepidosiren —The first arch has disappeared as such, and the first

visceral cleft is obliterated. Internal branchias are developed in connection
with the second, fifth, sixth, and seventh aortic arches ; external branchise

in connection with the fourth, fifth, and sixth. P,A. the pulmonary artery.

The posterior two visceral clefts are obliterated.

D. A Teleostean Fish.—The first aortic arch and first visceral cleft are
obliterated, as before. The second aortic arch bears the pseudo-branchia
{Ps. B.). whence issues the ophthaln
gland (Ck.). The next four a'ches
arches have been observed in the e
eluded clefts are absent in the adult.

E. The Axolotl {Siredon), a perennibranchiate amphibian. The third,

fourth, fifth, and sixth aortic arches, and the anterior four branchial clefts,

persist. The first visceral cleft is obliterated." ""
' rtic arches are obliterated in the adult.

nected with the anterior external gill in

carotid and the re^e mirabile
. Te fourth pair of aortic arches

connection with the sub-
of the cutaneous and pul-

nes the tympanum, but all

11c artery, t
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compared by Cuvier to the tympanic bone of mammals,
but which more lately, in consequence of the embryo-

logical researches of Reichert and Rathke, was held to

correspond rather with the incus,—a view in which Prof.

Huxley formerly concurred. Later observations, however,

(detailed in a paper published in the Proceedings of the

Zoological Society for 1869) have led him to alter his

opinion, and to form the opinion that the os quadratiiiii

may, with the greatest probability, be regarded as repre-

senting the malleus.

In explaining this morphological point. Prof. Huxley
refers as fuUows (at p. 27) to the osteogenetic process

connected with the formation of the lower jaw andhyoid
bone, or mandibular and hyoid arches.

"Two ossifications commonly appear near the proximal

end of Meckel's cartilage, and become bones moveably
articulated together. The proximal of these is the quad-

rate bone found m most vertebrates, the malleus of

mammals ; the distal is the os articulare of the lower

jaw in most vertebrates, but does not seem to be repre-

sented in mammals. The remainder of Meckel's carti-

lage usually persists for a longer or shorter time, but does
not ossify. It becomes surrounded by bone, arising from
one or several centres in the adjacent membrane, and the

ramus of the mandible thus formed articulates with the

squamosal bone in mammals, but in other vertebrata is

immoveably united with the os articulare.
" Hence the complete ramus of the mandible articulates

direcdy with the skull in mammals, but only indirectly, or

through the intermediation of the quadrate, in other ver-

tebrata. In birds and reptiles, the proximal end of the

quadrate bone articulates directly (with a merely apparent
exception in Ophidia), and independently of the hyoidean
apparatus, with the periotic capsule. In most if not all

fishes, the connection of the mandibular arch with the

skull IS effected indirectly, by its attachment to a single

cartilage or bone, the liyomaiidibular, which represents
the proximal end of the hyoidean arch."

This last " is often united, more or less closely, with the

outer extremity of the bone, called columella amis, or
stapes, the inner end of which, in the higher vertebrata,

is attached to the membrane of the fenestra ovalis."

Fig, 7.—The Skeleton of

A fuller and most interesting account of the origin and
relations of these boies in connection with the changes

occurring in the development of the first and second

visceral arches, and with the formation of the external

and middle parts of the ear is given at pp. 83— S5 ; but

there is only space here to reproduce the diagrammatic

figure of the IManual (Fig. 2), which places very clearly in

comparison their probable homology in fishes, reptiles,

and mammals.
The main point on which the question hinges seems to

be the separate connection ascertained to exist between
the periotic capsule and the two rods contained respec-

tively in the first and second visceral arches ; the proxi-

mate part of the first becoming the quadrate bone, or

malleus; that of the second becoming the incus in the

part above the attachment of the stapes to the rod, and
stapedius muscle below ; while the stapes itself, or

columella auris, is an offset, as it were, from the second

rod proceeding to the fenestra ovalis. The subject, how-
ever, is one O' so great diffii ulty, especially as connected

with the existence and relations of the tympanic bone in

birds and reptiles, to the proof of which the researches of

Peters have been directed, that it would be hazardous

to attempt any decision of the question at issue without

an opportunity of going very fully and minutely into the
whole investigation.

The third iUustration from the earlier part of the Manual
(Figs. 3, 4) gives a clear view of the relations now very
generally recognised between the rudimentary parts of
the fcetal brain and those forming the adult encephalon
of the different classes of Vertebrata ; and it is enough to
refer to the diagrammatic figures, with their description.

The exposition which follows of the modifications in the
form and organisation of the brain in different animals, to-

gether with the comparative views of the brains of the rab-
bit, pig, and chimpanzee, in figs. 21 and 22 of the Manual,
is most instructive and worthy of attentive study.

The next illustration extracted from the Manual (Fig. 5)
is diagrammatic, like the preceding ones, being intended to

explain the changes by which, in fishes and amphibia, the
permanent arterial vessels nearest the heart are derived
Irom the common typical aortic arches, which, in the
fcetus of all vertebrate animals, surround the first part of
the alimentary canaL
The illustration might advantageously be extended to

show the parallel changes in reptiles, bird?, and mammals;
these, however, may be better given from the ventral than
from the lateral aspect.
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The figure here inserted of the skeleton of the horse
(Fig. 7) is a very good example of the wood engraving,

in which, notwithstanding the small scale, there is re-

markable clearness of detail ; and the succeeding figures,

representing several details of the osteology of the same
animal, are all to be commended for beauty and delicacy

of execution.

The illustration given in Fig. 6 is one in explanation

of the structure of the stomach of the ruminant, in con-

nection with which the following statement of recently-

established points regarding rumination may be quoted

(p. 381):-
" I. Rumination is altogether prevented by paralysis of

the abdominal muscles, and it is a good deal impeded by
any interference with the free action of the diaphragm.

" 1. Neither the paunch nor the reticulum ever becomes
completely emptied by the process of regurgitation. The
paunch is found half full of sodden fodder, even in animals
which have perished by starvation.

" 3. When solid substances are swallowed, they pass
indifferently into the rumen or reticulum, and are con-
stantly driven backwards and forwards, from the one to

the other, by peristaltic actions of the walls of the stomach.
"4. Fluids may pass either into the paunch and the

reticulum, or into the psalterium, and thence at once into

the fourth stomach, according to circumstances.
" 5, Rumination is perfectly well effected after the lips

of the cesophageal groove have been closely united by wire

sutures.

"It would appear, therefore, that the cropped grass

passes into the reticulum and rumen, and is macerated in

them. But there is no reason to believe that the reticu-

lum lakes any special share in modelling the boluses
which have to be returned into the mouth. More pro-

bably, a sudden and simultaneous contraction of the dia-

phragm and of the abdominal muscles compresses the

contents of the rumen and reticulum, and drives the

sodden fodder against the cardiac aperture of the

stomach. This opens, and then the cardiac end of the
cesophagus, becoming passively dilated, receives as much
of the fodder as it will contain. The cardiac aperture
now becoming closed, the bolus thus shut off is propelled
by the reversed peristaltic action of the muscular walls of

the cesophagus into the mouth, where it undergoes the
thorough mastication which has been described."

In connection with this it may be remarked that fuller

illustration by figures of the organs of digestion, circula-

tion, and respiration in different animals seems desirable
in the Manual.
Of the no woodcuts contained in the Manual, two-

thirds are original, while the remaining third (37) are
borrowed from other authors, whose names are mentioned
in the preface.

For so complex a subject as the osteology of the skull,

as well as perhaps in several other parts, some extended
table of the bones, with the letters of reference employed
throughout the work, would afford considerable assistance
to the student.

It might also be advantageous in an elementary work
of this kind to have added select references to works for
fuller study, and a glossary of (at least unusual) terms.

In concluding this notice we repeat that the Manual is

in every way worthy of its learned author, and calculated
to be extremely useful in promoting the study of Com-
parative Anatomy and Zoology on sound principles.
The work cannot fail soon to go to a second edition, when
the author will have considered the expediency of such
additions as we have ventured to suggest, or of others of
which he approves, and which he has doubtless been
deterred from including in the present work from the
desire to bring it within as narrow a compass as possible.
Wemayalso express the hopethatthepublishers havemade
arrangements for the speedy publication of a similar
Manual of the Anatomy of the Invertebrate Animals.

Allen Thomson

NOTES
M. Janssen has addressed to the French Academy of Sciences

the following letter, on the principal consequences to be drawn
from his observations on the solar eclipse of 12th December
last; it is dated Sholoor, December 19, 1871 :

— "I had the

honour,'' he says, "of sending you on the very day of the eclipse

a few lines to inform the Academy that I had observed the eclipse

under an exceptional sky, and that my observations led me to

assume a solar origin for the Corona (see Nature, vol. v. p. 190).

Immediately after the eclipse I was obliged to busy myself with
the personal and material arrangements for my expedition into

the mouniains, and hence I have been unable to complete any
detailed account, but I take advantage of the departure of this

courier to give some indispensable details as to the announced
results. Without entering into a discussion, which will form part

of my narrative, I shall say, in the first place, that the magnifi-

cent Corona observed at Sholoor showed itself under such an
aspect that it seemed to me impossible to accept for it any cause

of the nature of the phenomena of diffraction or reflection upon
the globe of the moon, or of simple illumination of the terrestrial

atmosphere. But the arguments which militate in favour of an
objective and circumsolar cause, acquire invincible force when
we inquire into the luminous elements of the phenomenon. In
fact, the spectrum of the Corona appeared in my telescope, not
continuous, as it had previously been found, but remarkably
complex. I detected in it, though much weaker, the brilliant

lines of hydrogen gas, which foims the principal element of

the protuberances and chromosphere ; the brilliant line which
has already been indicated during the eclipses of 1869 and
1870, and some other fainter ones ; obscure lines of the or-

dinary solar spectrum, especially that of sodium (D) ; these

lines are much more difficult to perceive. These facts

prove the existence of matter in the vicinity of the sun ;

matter which manifests itself in total eclipses by pheno-
mena of emission, absorption, and polarisation. But the dis-

cussion of the facts leads us still further. Besides the cosmical

matter independent of the sun which must exist in its neigh-

bourhood, the observations demonstrate the existence of
an excessively rare atmosphere, with a base of hydrogen, ex-

tending far beyond the chromosphere and protuberances, and
deriving its supplies from the very matter of the latter—matter

which is projected with so much violence, as we may ascertain

every day. The rarity of this atmosphere at a certain distance

from the chromosphere must be excessive ; its existence, there-

fore, is not in disagreement with the observations of some
passages of comets close to the sun."

We earnestly call the attention of all men of science who may
have influence with the French Government, to the letter on be-

half of Elisee Reclus by Mr. H. Woodward, which will be found
in another column.

We have to record the death of the Rev. Canon Moseley,
F.R.S., on Saturday last in his 71st year. Born in iSoi, he went
to St. John's CoUege, Cambridge, where he graduated seventh
wrangler in 1826. He was for a time Professor of Natural
Philosophy and Astronomy at King's College, London, and was
afterwards appointed one of Her Majesty's Inspectors of Schools,

and was a member of the Ordnance Select Committee. Canon
Moseley was well known for his writings on various physical

subjects, in particular on the phenomena connected with the

freezing of water, and the molecular constitution of glacial ice.

The Photographic News notices the death of one of the most
eminent continental photographers, Johannes Grasshoff, of Ber-
lin, at the early age of thirty-sLx. At the recent exhibition of
the Photographic Society in Conduit Street, his studies were
among those most admired in the whole collection, and not least

his group of thirty different pictures from one and the same
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model. Like some others of the most successful photographers,
|

his education was that of an art student, and he was known as a

clever painter before he became a skilful photographer.

It will be recollected what a warm discussion was raised in

the French Academy of Sciences before the late war by the

proposal to enrol Mr. Darwin among its corresponding members.

The proposal was at that time postponed, but his name has now
been placed first on the list for the forthcoming election of a

Corresponding Member in Zoology, and he will, therefore, no

doubt receive the honour. His supporters are MM. Milne-

Edwards, Quatrefages, and Lacaze-Duthiers.

At the meeting of the Royal Geographical Society on Monday

evening last, Lieutenant Dawson, R.N., was introduced as the

leader of the party organised to attempt the relief of Dr. Living-

stone. Mr. W. O. Livingstone, a son of the explorer, born in

the neighbourhood of Lake N'gami, is to accompany the

party. An application to the Treasury for a grant of money to

aid the expedition has been unsuccessful. Should this decision

be a final one, the undertaking must therefore depend entirely on

private subscriptions ; but we are happy to see tliat the subject

is already being warmly taken up in many of the larger towns

in the country, and the sum of 1,700/. was announced as

having been raised by Monday evening last. Since then a public

meeting iias been held at Glasgow, at which 200/. was subscribed,

and one will probably be held in London, under the auspices of

the Lord Mayor.

The subscription raised as a Memorial Fund to the late Mr.

Alder of Newcastle now amounts to about 300/. This is con-

siderably less than the amount it was thought might have been

raised, though sufficient to cany out in a limited form the original

suggeslions as to its appropriation. The Committee recommend

that it should be invested in the names of trustees, and should

serve as the foundation of a Scholarship in Zoology, or other

branch of Biology, bearing Mr. Alder's name, in the New Col-

lege of Physical Science in Newcastle ; the transfer to be coupled

with such stipulations as to the teaching of Biological Science as

m^y be agreed upon.

The editor of Les Mondcs calls attention to the manner in

which scientific chairs have been disposed of in France, not so

much with the object of " finding men to fill the vacant places

as places for the /r('/4"''-* or favourites of the moment." On the

death of M. d'Archiac, the chair of paleontology in the Mu-

seum of Natural History at Paris was given to M. Lartet, a

palceontologist of world-wide renown, but too advanced in years

and of too feeble health to permit him to give a single lesson.

On the death of M. Lartet, although there are a large number

of good palaiontologis s in France, it was all but decided, from

motives of private convenience and patronage, to abolish the chair,

its maintenance being secured by a majority of two votes only.

The appomtment has now been made to the professorship of M.

Albert Gaudry, late assistant to Prof. d'Archiac, and author of

"La Geologie et la Paleontologie de I'Attique," an appointment

which will give general satisfaction.

The Engineer states that the French Government, impressed

by the want of thorough geographical instruction, have under con-

sideration a plan for a Geographical Institute, on a scale which has

never before been attempted. The proposed Institute is to include

all the means and accessories of geographical education in its widest

acceptation—books, maps, charts, globes, instruments, collec-

tions of natural objects, &c.—and to include a staff of professors

and teachers of the highest grades. The naval depot of charts

and plans will form one of the departments of the new Institute,

which promises to be of eminent service, not only to France,

but to the whole of Europe, for, should it be established on the

scale proposed, there is little doubt that it will give an impulse

to geographical study throughout the civilised world.

The Massachusetts Society for Promoting Agriculture will

award on the 1st of March next two prizes of 300 dol?. and

200 dols. respectively to the two best establishments in the State

for the culture of fishes for food, all competitors for which must

send in their names and addresses to the secretary of the

Society, Edward N. Perkins, 42, Court Street, Boston. The
committee of award will consider the number of species of

fishes cultivated, the number of individuals, and their size and

condition, the number of eggs hatched in the establishment, and

of young reared from them, the neatness and economy of the

establishment, and the e.\ceUence of the fixtures.

Dr. Stimpson, the secretary of the Academy of Sciences of

Chicago, left Baltimore in the steamer of the iSth of December

for Key West, for the purpose of making explorations and col-

lections in the Florida waters, partly with the object of replacing

that portion of the collection of the Chicago Academy lost by

the fire. It is expected that he will take charge of the dredging

operations of the United States Coast Survey steamer Bibb,

while she is employed in selecting a line for the submarine cable

which is to be laid for the International Cable Company between

Cape San Antonio, Cuba, and some point on the coast of

Yucatan.

WE learn from the Gardeners' Chronicle that among the disas-

trous losses occasioned by the Chicago fire, the very valuable

Entomological Collection of the late Dr. Walsh was totally

destroyed. The Canada Farmer states that after the death of

the eminent entomologist, the collection became by purchase the

property of the State. It was not only very extensive, but the

specimens were arranged and labelled with great care and accu-

racy ; and it will be many years before another can be collected

to replace it.

The first number of the Journal of the Anthropological

Institute of New York, an institution newly organised upon the

base of the former Ethnological Society of that city, is published.

In the change the scope of the society has been greatly enlarged,

and many of the difficulties attendant upon the maintenance of

the old organisation have been obviated. Several papers of more

or less mterest are to be found in this first number, and there is

little doubt that the new society will occupy a prominent place

in advancing knowledge in the world.

Mr. Stephen T. Olnev, a well-known botanist, resident at

Providence, Rhode Island, has just published a list of the Algse

of Rhode Island, as collected and prepared by himself. In this

he enumerates twenty-four species of melanosperms, or olive-

coloured algae ; forty-four of rhodosperms, or red algs ; and

twenty-five of the clilorosperms, or green algcp, making ninety-

three species in all. The remaining forms, principally micro-

scopic, enumerated by him, and including zygnemacete, des-

midee, and diatoniace^e, bring the number up to 1S9. Of most

of these Mr. Olney possesses duplicates, which he will be happy

to dispose of in exchange.

The second volume of the " Annals of the Dudley Observa-

tory," edited by its director, G. W. Hough, has just made its

appearance, and consists of a report of the meteorological ob-

servations made at the observatory from 1862 to 1871. Its

value is enhanced by its embracing the hourly records of the ba-

rometer (automatically printed) for a continuous period of five

years, made by means of a very efficient apparatus invented by

the director, and now used in numerous places, among others, in

the office of the Signal Service at Washington. An appendix to

the report contains miscellaneous communications upon the gal-

vanic battery, the total eclipse of the sun of August 2, 1869. and

the meteoric showers of 1867, &c. ; and the whole book must be

considered a very valuable contribution to physical science.

Serious apprehensions have been excited at Nantwich in
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Cheshire by the repeated landslips which have occurred there.

For several winters in succession large surfaces of ground have

fallen in, it is supposed on account of the withdrawal of the salt

from the salt-mines. The slip which occurred this winter is on

the same spot where similar occurrences happened twelve months,

two, and four years ago. The pit is about 300 yards in circum-

ference, and about 100 feet deep, and the sides are almost per-

pendicular. It is feared that if these subsidences continue the

town itself will be threatened, and the attention of the Govern-

ment has been called to them.

Mr. W. Laird Clowfs, in a letter to a contemporary dated

The Cottage, Pmner, Monday, Jan. 8, writes:— "To-night,

between 8.15 and 8.30, I noticed three beautiluUy luminous at-

mospherical phenomena on the not them horizon. They all took

the form of an arc of fire of between 8° and 10" in height, the

first two happening within a minute of one another, and the last

about eleven minutes after the second. There were a sbght

breeze and light clouds at the time." This was most probably

an aurora borealis, but we have not seen any other account

of it.

The Trinity Board have established an electric light at the

South Foreland lighthouse, which is situated between Dover and

Deal. It was formally opened on New Year's Day by Sir

Frederick Arrow, the Deputy-Master of the Trinity Board, in

the place of Prince Arthur, who was prevented from being

present. This lighthouse establishes a triangle of electric lights,

the other two being at Dungeness and Cape Grisnez

The accounts furnished by the Boston Advertiser from the

captains and crews of the vessels of the whaling fleet lately

destroyed or ice-bound in the Arctic Ocean concur in describing

the presence of peculiar meteorological phenomena during the

past season. The prevailing summer wind on the north-west

coast of Alaska is from the north, and this works the ice off

from the land and disperses it, while the north-westerly winds

close it up on the shore. As ihe ice moves off, tbe ships gene-

rally work up by the land, and in that situation find whales in

plenty. By the end of the season, when north-westerly winds are

prevalent, the ice becomes so broken up and melted that it has

ceased to be an element of danger, and the vessels are compelled

to retire to the northward by heavy ice drifting along the coast

from the north, and not from a threatened closing in upon the

land. But this season the easterly winds were not so strong and

constant as usuil, and the ice that had gone off from shore re-

turned in a heavy pack, so that it was impossible to get a ship

through, or even to hold against it at anchor. The heavy ice-fields

are all composed of fresh-water berg-ice, not floe-ice of salt-

water. The bergs are not of the immense proportions seen in

Greenland seas, but are solid enough to be equally dangerous,

many masses being so heavy as to ground in ten fathoms of

water.

On Nov. 15 the town of Oran, the second city in the province

of Salta, was destroyed by a series of earthquakes lasting nme
hours. Very liille life was lost, the first shocks being light. The
inhabitants had time to flee to the open camp of Monte Video.

SCIENTIFIC INTELLIGENCE FROM
AMERICA"

Advices from Lieutenant G. M. Wheeler, United States Engi-
neers, whose movements during the past year we have had
frequent occasion to chronicle, announce his arrival at Tucson
about Dec. 4, with the men and animals nearly e.xhausted.

Tne trip from Prescott to Camp Apactie tiail been very severe,

on acci.»unr of the snow and high winds on the Colorado plateau.

Duiing their exploration one party had been sent to ihe San

* Communicated by tlie Scientific Editor of Harper's Weekly.

Francisco mountains, and made the ascent of the principal peak.
These mountains c<^>nsist of three prominences, g-^oupmg in the
form of a crater, the nonh-eastern rim being wanting. The
principal peak was occupied as a topographical, baromeirica),

and photographic station. It is believed to be nearly 1,000 feet

higher than the peak usually asceudtd ; and Lieutenant Wheeler
was of the opini.:n that his party was the fir.-.t to occupy its sum-
mit. This, however, was a mistake, as Dr. Edward Palmer, of
the Smithsonian Institution, made ihe a-cent in 1S70, and ob-
tained a number of new specie- of plants and insects.—A docu-
ment which has been for some years in preparation, and toward
which much expectation has been directed by agriculturists, has
just appeared from the Government press, namely, the Report of
the Commissioner of Agriculture upon the Diseases of Cattle in

the United Sates. About the middle of June, 1868, a disease

broke out at Cairo, Illinois, among a numb.r of Te.\as cattle,

known as the Spanish fever, or the Texas cattle disease. In
consequence of the a[.id extensi n of this disease, very st-rious

alarm was excited, and ttie services o Prof John Gamgee, a
distinguished English veterinarian, tht-n in the Uni ed States,

were secured by General Capron, the Commissioner of Agricul-

ture, for the purpose of instituting a cartful inquiry as to its

cause, course, and m thods of ircatmenr. The Professor imme-
diately visited the infected distric s in Illinois, and in the spring
of 1869 examined that part of Texas on or near the Gulf coast,

where the transportation of ihe native cattle begins. In this

last journey he was accompanied by Prof. Ravenel, of South
Carolina, a specialist among the fungi, and whose particular object
was to determine what part such plants played in tfie infection.

Dr. J. S. BiUmgs and Dr. Curtis, of the army, were also asso-

ciated in the inquiry, having special reference to ihe microscopic
investigations. A second investigation by Prof. Gamgee, under
the authority of ihe Commis-ioner of Agriculture, had reference

to the subject of pleuro-pneumonia, in the course of which nu-
merous microscopic observations were made by Dr. Woodward,
of the Army Medical Museum. Full reports on ihcse various
subjects made by the different gentlemen are embodied in

the volume referred to, which appears in quarto lorm, with
numerous well-executed plates in chrnmo-lithography. It

is also accompanied by a report by Mr. Dodge, the statistician

of the Agricultural department, upon the history of this Texas
cattle disease, also known as splenic fever, in which the devasta-

tions of this peculiar native malady are traced back into the
eighteenth century. This report was considered by General
Capron as simply preliminary, and further investigations are in-

dicated as important. Among those especially mentioned are

inquiries as to the best mode of arresting the con'aL^ion, and the

proper way of transportation of the cattle northward. He
thinks that a general law of the United States, in the interest of
public health, of an enlightened humanity, and of the cattle

trade, should regulate this traffic, not only throughout the Gulf
Siate.s, but on the great routes throughout the country.—A valu-

able dr cument lately issued by the Surgeon-General's Office at

Washirgton, prepared by Dr. G. A. Otis, consists of a report of

suriical cases treated in ihe army of the United .States from 1S65
to 1871, covering almost every possible variety of injury, whether
by gun-s'iot wounds, iacer-itions, fractures, dislocations, ampu-
tations, lie. The report, which is a quar:o of nearly 300
pages, is illustrated in the same exi client style as its prede-
cessrrrs, and the woodcuts arc especially worthy o* all praise.

—

Bills have been introduced both in the Senate and House of
Representatives providing for the reservation of that portion of

the region ab ut the Yellow Stone Lake, in which the wonderful
geysers and hot Sj rir gs occur, to wh ch we have repeatedly
Cilleil the a lention of our readers. The thorough expl ration

of that country made during the past season by Dr Ilaydc n has
enabled hin todefir;e the IrmitSAithin which tliese natural feattres

occur, and the bill is based upon a plan prepared unde his direc-

tion. The area proposed to be preserved is about sixty five miles in

length by fifty-five in width, and it is suggested that the reserva-

tion be placed under the direction of the Secretary of the Interior,

who is to be empowered to take such .steps as may be required

to protect the natural curiosities from injury or destruction. It

is highly important that this should become a law at the present

session, as the glowing accounts given by Dr Hajden will cause

a great many per.sons to vi-ii the country during the coming year,

and with the natural iconoclasin if the Anglo >axon race, there

is great danger that the wonderful water basins and formal ions of

sulphur and of calcareous and siliceous rocks will be knocked to

pieces for the purpose of securing mtmenloes of a visit.
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THE LAWS Of ORGANIC DEVELOPMENT*
'T'HE discussion of this subject divides itself into two parts,
* viz. : a consideration of the proof that evolution of organic

types, or descent with modificatiO'>, has taken place ; and,

secondly, the investiga'ion of the laws in accordance with which
this development has progressed.

L—Ok the Prooffor Evolution.

There are two modes of demonstration, both depending on
direct observation. One of these has been successfully presented

by Darwin. He has observed the origin of varieties in animals
and plants, either in the domesticated or wild states, and has
shown, what had been known to many, the lack of distinction

in the grades of difference which separate varieties and species.

But he has also pointed out that species {such, so far as distinct-

ness goes) have been derived from other species among domes-
ticated animals, and he infers by induction that other species,

whose origin has not been observed, have also descended from
common parents. So far 1 believe his mduction to be justified :

but when from this basis evolution of divisions defined by im-
portant structural characters, as genera, orders, classes, &c., is

mferred, I believe that we do not know enough of the uniformity

of nature's processes in the premises to enable us so regard this

kind of proof as conclusive.

I therefore appeal to another mode of proving it, and one
which covers the case of all the more really structural features of
.inimals and plants.

It is well known that in both kingdoms, in a general way, the

young stages of the more perfect types are represented or imitated

with more or less exactitude by the adults of inferior ones. But
a tiue identity of these adults with the various stages of the

higher has, comparatively, rarely been observed. Let such a
case be supposed.

In A we have four species whose growth attains a given point,

a certain number of stages having been passed prior to its termi-

nation or maturity. In B we have another series of four (the

numbering a matter of no importance), which, during the period

of growth, cannot Le distinguished by any common, i.e.^ generic

character, from the individuals of group A, but whose growth
has only attained to a puint short of that reached by those of

group A at maturity. Here we have a parallelism, but no true

evidence of descent. Bat if we now find a set of individuals

belonging to one species, and therefore held to have had a
common origin or parentage (or still bttter the individuals of a
single brood), which present differences among themselves of the
character in question, we have gained a point. We know in this

case that the individuals a, have attained to the completeness of

character presented by group A, while others, h, of the same
parentage, have only attamed to the structure of those of group
B. It is i^erfectly obvious that the individuals of the first ]')art

of the family have grown further, and, therefore, in one sense

faster, than those of group h. If the parents were like the

individuals of the more completely grown, the o.ffspring which did

not attain that completeness may be said to have been retarded

in their development. If, on the other hand, the parents were
like those less fully grown, then the offspring which have added
something have been aecelerateit m their deve'opment.

I claim that a consideration of the uniformity of nature's pro-

cesses, or inductive reasoning, requires me (however it may affrct

the minds of others) to believe that the groups of species whose
individuals I have never found to vary, but which differ in the

same point as those in which I have observed the above varia-

tions, are also derived from comm -n parents, and the more ad-
vanced have been accelerated or the less advanced retarded, as

the case may have been with regard to the parents.

This is not an imaginary case, but a true representation of many
which have come under my observation. I'he developmental
resemblances mentioned are universal in the animal and probably
in the vegetable kingdoms, approaching the exactitude above
depicted in proportion to the near structural similarity of the

species considered.

II.

—

Oil the Puzi's of Evoliitiofi.

Wallace and D.irwin have propounded as the cause of modifi-

cation in descc' t their law o( natunl selection. This lai- has
beeti epi omsed by .Spencer a 'he "preservation of the fittest."

This neat expre-sion no d' ubt covers the case, but it leaves the

* Abstract or paper by Pror. E. D. Cope, read at the Indianaiolis meetni^-
cf tile American A^^ociation for the Advancement of Science : reprinted
fiom tlic American Naturcttiat.

origin of the fittest entirely untouched. Darwin assu.nes a
" tendency to variation " in nature, and it is plainly necessary to

do this in order that materials for the exercise of a selection

sh uld exist. Darwin and Wallace's law is, then, only restrictive,

directive, conservative, or destructive of something already created.

Let u<:, then, seek for the originative laws by which these subjects

are furnished— in other words, for the causes of the origin of the
fittest.

The origin of new- structures which distinguish one generation
from those which have preceded it, I have stated to take place

under the law of acceleration. As growth (creation) of paits

usually ceases with maturity, it is entirely plain that the process

of acceleration is limited to the period of infancy and youth in

all animals. It is also plain that the question of growth is one
of nutrition, or of the construction of organs and tissues out of

protoplasm.

The construction of the animal types is restricted to two kinds
of increase— the addition of identical segments and the addition

of identical c-Ils. The first is probably to be referred to the last,

but the laws which give rise to it cannot be here explained. Cer-
tain it is that segmentation is not only produced by addition of

identical parts, but a'so by subdivision of a homogeneous part.

In reducing the vertebrate or most complex animal to its simplest

expression, we find that all its specialised parts are but modifica-

tions of the segment, either simply or as sub-segments of com-
pound but identical segments. Gegenbaur has pointed out that

the most complex limb with hand ( r foot is constructed, fir>t, of

a single longitudinal series of identical segments, from each of

which a similar segment diverges, the whole forming parallel

series, not only in the oblique transverse, but generally in the

longitudinal sense. Thus the limb of the Lepidosiren represents

the simple type, that of the Ichthyosaurus a first modification.

In the latter the first segment only (femur or humerus) is S| eci-

alised, the other pieces being undistinguishable. In the Plcsio-

saurian paddle the separate parts are distinguished ; the ulna and
radius well marked, the carpal pieces hexagonal, the phalanges

well marked, &c.

As regards the whole skeleton, the same position may be
safely assumed. Though Huxley may reject Owen's theory of

the verlebrate character of the segments of the cranium, because

they are so very different from the segments in other paits of

the column, the question rests entirely on the definition of a

vertebra. If a vertebra be a segment of the skeleton, of course

the skull is composed of vertebna? j if not, then the cranium may
be said to be lormed of " sclerotomes," or some other name may
be used. Certain it is, however, that the parts of the segments

of the cranium may be now more or less completely parallelised

or homologised with each other, and that as we descend the

scale of vertebrated animals, the resemblance of these segments
to vertebra" increases, and the constituent segments of each become
more similar. In the types where the greatest resemblance is

seen, segmentation of either is incomplete, fL>r they retain the

original cartilaginous basis. Other animals which present cavi-

ties or parts of a solid support are still more easily reduced to a

simple basis of segments, arranged either longitudinally (worm)
or centrifugally (star-fish, &c. ).

Each segment—and this term includes not only the parts of a

complex whole, but parts always subdivided, as the jaw of a whale
or the sac-body of a mollusc— is constructed, as is well known, by
cell-division. In the growing ffetus the first cell divides its

nucleus and then its whole outline, and this process repeated

millions of times produces, according to the cell theory, all the

tissues of the animal organism or their bases from first to last.

That the ultimata or histological elements of all organs are pro-

duced originally by repetitive growth of simple, nucleated cells

with various modifications of exactitude of repetition in the more
complex, is taught by the cell theory. The formation of some
of the tissues is as follows :

—

First Chnnge—Formation of simple nucleated cells from homo-
geneous protoplasm or the cytoblastema.

Second—Formation of new cells by division of body and nucleus

of the o'd

Third—Formation of tissues by accumulation of cells with

or without addition of intercellular cytoblastema.

A. In connective tis-ue by slight alteration of cells and addi-

tion of cvohlastena.

B. In ijl'io-i, by addi ion of fluid cytcablaste-na (fibrin) to free

cells (lymph cor.u-clcs), which in higher animals (vcr clirates)

develop into lilood-corpuscles by loss of membrane, and by cell

development of muscles.
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C. In muscles by simple confluence of cells, end to end, and
mingling of contents (KoUiker).

D. Of cartilage by formation of cells in cytoblast which break
up, tht-ir contents being added to cytoblast ; this occurring

several times, the result being an extensive cytoblast with few
and small cells (Vogt). Tlie process is here an attempt at

development with only partial success, the result being a tissue

of small vitality.

Even in repair-nutrition recourse is had to the nucleated cell.

For Cohnheim first shows that if the corner of a frog's eye be

scarified, repair is immediately set on foot by the transportation

thither of white or lymph or nucleated corpuscles from the neigh-

bouring lymph heart. This he ascertained by introducing aniline

dye into the latter. Repeated experiments have shown that this

is the history in great part of the construction of new tissue in

the adult man.
Now, it is well known that the circulating fluid of the foetus

contains for a period only these nucleated cells as corpu'^cles, and
that the lower vertebrates have a greater proportion of these cor-

puscles than the higher, whence probably the greater facility for

repair or reconstruction of lost limbs or parts enjoyed by them.

The invertebrates possess only nucleated blood corpuscles.

What is the relation of cell division to the forces of nature, and
to which of them as a cause is it to be referred, if to any ? The
animal organism transfers the chemism of the food (protoplasm)

to correlated amounts of heat, motion, electricity, light (phospho-

rescence), and nerve force. But cell division is an affection of

protoplasm distinct from any of these. Addition to homogeneous
lumps or parts of protoplasm (as in that lowest animal, Protumaba
of Haeckel) may be an exhibition of mere molecular force, or

addition as is seen in the crystal, but cell division is certainly

.something distinct. It looks to me like an exhibition of another

force, and though this is still an open question, it may be called

for the present ^roii'//; yi^iv. It is correlated to the other forces,

for its exhibitions cease unless the protoplasm exhibiting it be
fed. It is potential in the protoplasm of both protoplasmic

animal mass and protoplasmic food, and becomes energetic on
the union of the two. So long as cell-division continues it is

energetic ; when cells burst and discharge the contained cyto-

blastema, as in the formation of cartilage, it becomes again

potential.

The size of a part is then dependent on the amount of cell

division or growth force, which has given it origin, and the

number of segments is due to the same cause. The whole ques-

tion, then, of the creation of animal and vegetable types is re-

duced to one of the amount and location of growth force.

Before discussing the influences which have increased and
located growth force, it will be necessary to point out the mode
in which these influences must necessarily have affected growth.

Acceleration is only possible during the period of growth in

animals, and during that time most of them are removed from
the influence of physical or biological causes either through their

hidden lives or incapacity for the energetic performance of

lite functions. These influences must, then, have operated on
the parents, been rendered potential in their reproductive cells,

and become energetic in the growing fcetus of the next genera-

tion. However little we may understand this mysterious process,

it is nevertheless a fact. Says Murphy, "There is no act which
may not become habitual, and there is no habit which may not

be inherited." Materialised, this may be rendered—there is no
act which does not direct growth force, and therefore there is no
determination of growth force which may not become habitual;

there is, then, no habitual determination of growth force which
may not be inherited ; and of course in a growing foetus becomes
at once energetic in the production of new structure in the direc-

tion inherited, which is acceleration.

III.— The Iitfliieiices Directing Growth Force.

Up to this point we have followed paths more or less distinctly

traced in the field of nature. The positions taken appear to me
either to have been demonstrated or to have a great balance of

probability in their favour. In the closing part of these remarks
I shall indulge in more of hypothesis than heretofore.

What are the influences locating growth force? First, physical

and chemical causes ; second, use ; third, effort. I leave the first,

as not especially prominent in the economy of type growth
among animals, and confine myself to the two following. The
effects of use are well known. We cannot use a muscle without
increasing its bulk ; we cannot use the teeth in mastication

without inducing a renewed deposit of dentine within the pulp-

caviiy to meet the encroachments of attrition. The hands of the
labourer are always larger than those of men of other pursuits.

Pa hology furnishes us with a host of hypertrophies, exostoses,
&c., produced by exces-ive u-e, or necessity for increased means
of performing excessive work. The tendency, then, in-tuced by
use by the parent is to add segments or cells to the organ used.

Use thus determines the locality of new repetitions of parts already
exis'ing, and determines an increase of grow.h force at the same
time, by the increase of food always accompanying increase of
work done, in every animal.

But suppos'ng there be no part or organ to use. .Such must
have been the condition of every animal prior to the appearance of
an additional digit or limb or other u~eful element. It appears
to me that the cause of the determination of growth force is not
merely the irritation of the part or organ used by contact with the
objects of its use. This would seem to be the remote cause of
the deposit of dentine used in the tooth, in the thickening
epidermis of the hand of the labourer, in the wandering of the
lymph -cell to the scarified cornea of the frog in Cohnheim's ex-
periment. You cannot rub the sclerotica of the eye without pro-
ducing an expansion of the capillary arteries and corresponding
increase in the amount of nutritive fluid. But the case may be
different in the muscles and other organs (as the pigment cells of
reptiles and fishes) which are under the control of the volition of
the animal. Here, and in many other instances which might ba
cited, it cannot be asserted that the nutrition of use is not under
the direct control of the will through the mediation of nerve
force. Therefore I am disposed to believe that growth force

may be, by the volition of the animal, as readily determined to

a locality where an executive organ does not exist, as to the first

segment or cell of such an organ already commenced, and
that therefore effort is in the order of time the first factor in

acceleration.

Effort and use have, however, very various stimuli to their

exertion.

Use of a part by an animal is either compalsory or optional.

In either case the use may be followed by an increase of nutri-

tion under the influence of reflex force or of direct volition.

A compulsory use would naturally occur in new situations

which take place apart from the control of the animal, where no
alternatives are presented. Such a case would arise in a sub-
mergence of land where land animals might be imprisoned on an
island or in swamps surrounded by water, and compelled to as-

sume a more or less aquatic life. Another case which has also

probably often occurred, would be when the enemies of a species

might so increase as to compel a large number of the latter to

combat who would previously have escaped it.

In these cases the structure produced would be necessarily

adaptive. But the effect would be most frequently to destroy or
injure the animals (retard them) thus brought into new situations

and compelled to an additional struggle for existence, as has,

no doubt, been the case in geologic history. Preservation, with
modifications, would only ensue where the changes should be
introduced very gradually. This mode is always a consequence
of the optional use. The cases here included are those where
choice selects from several alternatives, thus exercising its influ-

ence on structure. Choice will be influenced by the emotions,
the imagination, and by intelligence.

As examples of intelligent selection the modified organisms
of the varieties of bees and ants must be regarded as striking

examples of its exercise. Had all in the hive or hill been modi-
fied alike, as soldiers, queens, &c , the origin of the structures

might have been thought to be compulsory ; but varied and
adapted as the different forms are to the wants of a community,
the influence of intelligence is too obvious to be denied. The
structural results are obtained in this case by a shorter road than

by inheritance.

The selection of food offers an opportunity for the exercise of
intelligence, and the adoption of means for obtaining it still

greater ones. It is here that intelligent selection proves its

supremacy as a guide of use, and consequently of structure, to

all the other agencies here proposed. The preference for vege-

table or for animal food determined by the choice of individual

animals among the omnivores, which were, no doubt, according

to the palix'ontological record the predecessors of our herbivores,

and perhaps of carnivores also, must have determined their course

of life, and thus of all their parts into those totally distinct

directions. The choice of food under ground, on the ground, or

in the trees would necessarily direct the uses of organs in those

directions respectively.
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Intelligence is a conservative principle, and always will direct

effort and use into lines which will be beneficial to its possessor.

Thus we have llie source of the fittest

—

i.e., addition of parts by

increase and location of growth force directed by the will—the

will being under the influence of various kinds of compulsory

choice in the lower, and inielligent option among higher animals.

Thus intelligent choice may be regarded as the originator of the

fittest, while natural selection is the tribunal to which all the re-

sults of accelerated growth are submitted. This preserves or

destroys them, and determines the new points of departure on
which accelerated growth shall build.

Acceleration under tht influence of effbrt accounts for the

existence of rudimenlal characters. Many other characters will

follow at a distance, ihe modifications proceeding in accordance

with the laws here proposed, and retardation is accounted for by
complementary or ab>oluLe loss of growth force.

SOCIETIES AND ACADEMIES
London

Royal Society, January 18.— " Investigations of the Currents

in the Strait of Gibraltar, made in August 1S71," by Captain

G. S. Nares, R. N., of H. M. S. SluariMta-, under instructions from

Admiral Richards, F. R.S., Hydrographer of the Admiralty.

Geological Society, Jan. 10.—Mr.Joseph Prestwich, F.R.S.,

president, in the chair. " On Cyclostignia, Lepidodendron, and
Knorria I'rom Kiltorkan." By Prof. Oswald Heer. In this

paper the author indicated the chaiacters of ceitain fossils from

the yellow sandstone of ihe South of Ireland, referred by him to

the above genera, and mentioned in his paper " On the Carboni-

ferous Flora of Bear Island," read before the Society on Novem-
ber 9, 1870 (see Q. J. G S. vol. xxvii. p. i). He distinguished

as species Cyclostignia kiltorkcnsc, Haught., C. ininntuiii (Haught.),

Knorria actcnlnris, Gopp. s^x. Baityana, and Lcpidodciidyon ]\-l-

theimianum, Stcrnb.— Mr. Carruthers was glad that he had

made the observations which he did on Prof. Heer's former

paper, as it had caused the Professor to give the reasons on which

his opinions were based. He was doubtful whether the success

which had attended Prof. Heer's determination of species from

leaves jusiified the application of the same principles to mere

stems. He could not accept the difference in size or distance of

leaf-scars as a criterion of species, inasmuch as they were merely

the result of the difference m the age arid size of the parts of the

plants on which they were observed. Even Prof. Heer himself

had united together specimens presenting greater differences in

this respect than those which he distinguished. He considered

Cyclostignia kiltorkcnsc, C. miiuiliim, an I Lcpidodcn.irofi J 'cl-

thcimiauKin to be founded on diffeient parts of one species. In

the Kiltorkan fossils the outer surface of the original stems was
often broken up into small fragments, the phyllota.\y on which
proved them to be portions of large stems, and not entire

branches. As to Knorria^ it was certainly the interior cast of

the stem of Lepidodendron^ with casts of the channels through

which the vascular bundUs passed with some cellular tissue to tne

leaves ; and the specimen figured showed that it belonged to a

branch similar to that represented as C. miiiiituin. lie con-

sidered that the four supposed species belonging to three genera

were only different forms of the same plant.
— " Notes on the

Geology of the Plain of Marocco, and the Great Ailas." By Mr.

George Maw. The author described first ihe characters pre-

sented by the coast of Marocco, and then the phenomena ob-

served by him in his progress in;o the mteiior of the country and
in the Atlas Chain. The oldest rocks observed were ranges of

metam a^hic rocks bounding the plain of Marocco, interbcdded

porphyr tes and the |>orphyritic tuff^ forming the backbone of

the Atlas Cliain, and the Mica-schisis of Djeb Tezah in the

Atlas. At many points in the lateral valleys of the Atlas almost

vertical grey shales were crossed ; the age of these was unknown.
Above ihese comes a Red Sandstone and Limestone series,

believed to be of Cretaceous age, and beds possibly of Miocene

age, which occupied the valleys of the Atlas and covered the

plain of Marocco, where vestiges of them remain in the form of

tabular hills. The probat.le age of these beds was determined

on the evidence of fossils. I he author noticed the sequence of

denuding and eruptive phenomena by which tlie arrangement

and distribution ol these rocks has been modified, and described

the more recent changes rcsultirg in the fornration of enormous
boulder beds flanking thg northern escarpment of the Atlas

plateau, and of great moraines at the heads of the valleys of the

Atlas, both of which he ascribed to glacial action. An elevation

of the coast line of at least seventy feet was in<iicated by rai^ed

beaches of concrete sand at Mogador and e'sewhere, and ihe
author considered that a s'i|jht subsidence of ihe coast was now
taking place. The .surface of the plain of Marocco was descri'->ed

as covered with a tufaceous crust, probably due to the drawing
up of water to the surface from the subjacent calcareous strata

and the deposition from it of laminated carbonate of lime. Mr.
Ball, as an Alpine traveller who had also visited the Atlis in

company widi Dr. Hooker and Mr. Maw, offered a few remarks.
The plain of Marocco was not, in his opinion, a level, but an
inclined plane, rising gradually in height up to the foot of the
mountain, so that the base of the boulder ridges was at some
height above the level of the plain near Marocco. He did not
think that the boulder deposiis could be safely attributed to

glac ers, but thought rather that they had been carried into and
deposited in a shallow sea. He thought also that Mr. Maw had
somewhat over-estimated the thickness of some of the boulder
deposits ; and though there was one instance of an undoubted
moraine in one of the higher valleys of the Atlas, yet he could
not agree in the view that the glaciation of the Atlas was general.
He could not accept such a great th'ckness of beds as that repre-
sented by the vertical shales in Mr. Maw's section. Prof Ram-
say was pleased that the author, though giving so many interest-

ing details, had not assigned any definite age to many of the
beds. He agreed with him as to the cause assigned for the great
tufaceous coating of the country. He had already assigned the
same cause for the existence of certain saline beds, and would
attribute the existence of the great coating of gypsum at shght
depth below the surface of the Sahara to the same cause. As
to the existence of moraines, he was not surprised to find them
in the Atlas, as they were alieady known in the mountains of
Granada. As to the escarpments, it was now well known that,

as a rule, they assumed a direction approximately at right angles
to the dip of the strata ; and he felt inclined to consider that the
bulk of the mounds at the foot of the escarpment of the Atlas
were rather the remains of a long series of landslips from the
face of the cliffs than to an accumulation of moraine matter.
Mr. D. Forbes commented on the similarity of the rocks to those
of the Andes in South America. In the Andes the porphyritic
tuffs appeared to belong to the Oolitic age ; and the igneous
rocks associated with them were of the same date. He thought
that, so far as the author's observations had gone, the structure
of the Atlas was much the same as that of the Andes. Mr.
W. W. Smyth mentioned that in the district to the east of tlie

Sierra Nevada, in the south part of Spain, where there was great
summer heat, and also heavy occasional rainfall, the same tufa-

ceous coating as that observed in Marocco was to be found. He
had bten led to much the same conclusion as to its origin as ihat
arrived at by Mr. Maw. The upper part was frequently brec-
ciated, and the fragments re-cemented by carbonate of lime.
Mr. Seeley, though accepting Mr. Etheridge's determination as
to the Cretaceous age of the fossils if found in England, could
not accept it as conclusive in the case of fossils from Marocco.
The genius Exogyra, for instance, which ranijes through the
Secondary to existing seas, might well belong to some other age

;

and even the fussils presumably Miocene might, after all, date
from some other period. Mr. Maw, in reply, stated that he
agreed with Mr. Ball as to the rise in the .Marocci plain as it

approached the Atlas, having taken it in one direction at 400 feet

in 25 miles. He pointed out the resemblance between the
moraines in the valley of the Rhone and those which he re-

garded as such on the flanks of the Atlas. As a proof of their
consisting of transported blocks, he mentioned the fact that ihe
Red Sandstone rock of which they were composed did not occur
in the adjacent escarpments, but was not to be found within
seven or eight miles There was, moreover, a mixture of different
materials in the mounds.

Linnean Society, January 18.—Mr, Bentham, president,
in the chair, "On the Anatomy of Liniulns polypkcmus," by
Prof Owen (continued). The author resumed and concluded the
reading of this memoir. The nervous system of Limuhts ap-
peared to have occupied most attention, and was described in
detail. From the fore part of the ce^ophageal ring, answering
to the brain, were sent off the "ocellar," "ocular," "antennu-
lar," and -'antennal " nerves ; the latter supplying the second
pair of articulate limbs—the homologues ot the "external an-
tenna;" ol higher Crustacea. From the post- or sub-cesophageal
part of the ring, proceeded large nerves to the four succeeding
pairs of limbs ; and also smaller nerves, having distinct origins,
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to the chilaria and to the opercular plate limbs. The neural axis

then continues, as a pair of coalesced chords, to the middle of
the thoracetron, developing five ganglions supplying the five gill-

limbs. Beyond the fifth ganglion the chords separate ; each
forms a loop resembling a ganglion, beyond which each chord
penetrates the base of the "pleon." To this it supplies five

dorsal and five ventral nerves before being continued and resolved
into a plexus toward the end of the tail and spine. The author
remarked that, as the nervous system preceded the tegumentary
in the order of development, it might thus manifest evidences of
the more generalised segmental type of the pleon, more plainly

than had been noticed in the formation of the chilinous walls of
that division of the body, in the embryo, in which it first budded
forth as a ninth segment of the thoracetron. Details of the
organs of the senses, of the digestive, circulatory, respi-

ratory, and generative systems were then given, and illustrated,

like the nervoas system, by minutely-finished drawings. The
heart was elongate, vasiform, included in a pericardial-like

sinus : besides an anterior and posterior aortic trunk, there were
seven pairs of lateral primary branches. The arteries soon lose their

tubular form, and , as they e.xpanri , lose like wisemuch of their fibrous

wails, and seem reduced to delicate membranous sinuses whicli
follow the shapes of the parts or interstices along which the blood
meanders as it returns by the venous sinuses to the general peri-

cardial one. The most remarkable of the arterial prolongations
are those which the author had previously described in his

"Lectures on Invertebrata " (8vo ed., 1S55, p. 310) as expand-
ing upon, and seeming to form the neurilemma of, the central

axis and branches of the nervous system ; so that injection of the
anterior aorta coats the neurine and demonstrates a great part of

the nervous system by its colour. (A drawing showmg this effect

of fine red injection was exhibited. ) Finally the author cited

the chief results of the observations of Lockyer, Packard,
and Dohrn on the development of the king-crab. There
was neither a nauplius stage nor a trilobite stage. A super-
ficial resemblance to trilobites is shown by the absence of

the pleon iu the embryo king-crab ; but the very fact of the
late appearance of this terminal division was decisive
against any reJ representative resemblance of the embiyo
Limulus to the trilobites ; on the acceptance, at least, of Bar-
rande's observations of the successive and later appearance of
the segments of the "thoracetron" in the space between the
head (" cephaletron ") and "pygidium " (pleon and tail-spine)

of the embryos of Sao, Agiwstus, and Trinucleus. The author here
recalled attention to Newport's observations of the hke develop-
ment of successive segments, anterior to the caudal one, in

lulidas, and remarked that with otlier facts noted in the anato-
mical sections, especially the fusion of the pair of cephalic
ganglia, and the short and thick crura connecting these with
the subresophageal mas=, giving the condition of that part of the
nervous system in Storpio and lulus, Limulus manifested in an
instructive and interesting way the more "generalised type" of
articulate structure, in which arachnidan and myriapodal charac-
ters were associated with crustaceous ones. But, in the develop-
ment of Limulus, the pleon, pygidium, or tail-spine was the last

to appear, and, at its first buddmg, looked like a ninth segment
of the thoracetron. Packard speaks of indications, transitory

indeed, of segmentation of the crust ; and such indications, as

the author had shown in the anatomy of Limulus, were more
strongly and lastingly given by the nervous system. The
tail-spine belongs to the series of body-segments, and is

no mere appendage to the dorsal arc of such. After
formifaction and the attractive and repellent forces have
produced in the germ-masses the phenomena of segmentation
and vegetative repetition, as mmifested in the similar and
parallel heaps of granules, like bricks for the building, the in-

herited influences overrule the polaric ones, and operate in

diflTerentialing and adaptive lines, speedily showing the embryo
Limulus, which, like \.\viXo{ Astiuusfluvialilis, Palcrmouadspcisus,
Craiigciu niaculosus, Eriphia spinij'rons, and one may add, all

Cephalopods, takes its own course to the full manifestation of its

specific characters, agreeably with the nature originally impressed
on the germ. There was no divergence to a larval form with a
term of active life as such ; there was no metamorphosis, either
"nauplial" or " trilobitic." Some objected to the king-crabs
bfing called Crustacea

; there was more ground, the author
thought, for objecting to call them Arachnida or Myriapoda.
Characters common to Limulus with their allied extinct gill-

bearing, well limbed Articulata, have not a class- value. The
author could not, at least, raise the Merostomes to an equivalency
with, and run them paraUel to and alongside of, the rest of the

branchiate Condylopods. A class, after all, was an artificial

group, a help to the classifier. One may call Limulus a Crus-
tacean and yet discern in its anatomy the evidence of its more
"generalised structure' than in Malacostraca ; its type preceded
that of either macrourous or brachyurous Crustacea, and indicates
characters subsequently appropriated by and intensified in the air-

breathing members of the Apterous Insecta of Linnceus. As com-
pared with its longer-bodied and many-jointed predecessors, Z/-
w;«/;w itself shows a concentrative specialisation; but vegetative
repetition still reigns in the limb-series. " Inner antennules,"
"outer antenna;," "mandibles," "maxilla:, ""maxillipeds," "legs,"
all work togetherby their basal jointsin subserviency to mastication,
and all end in pincers. As compared witlimodern crabs no structure
was more striking and significant than the resistance, so to speak,
of the heart in Limulus to the concentrative tendencies ; it is

still the "dorsal vessel," though the body-part containing it has
the breadth and shortness ot the crab's carapace, in which the
heart is shaped to match. In both the neural axis supplying the
cephaletral limbs is annular, but in modern crabs the subceso-
phageal part is defined by distance and concomitantly long
and slender from the super-cesophageal or cerebral part. This
differentiition had not taken place in Bellimuyus, Ncolimulus
Pi-cshmchia, and other palaeozoic predecessors of Byachvuva,
whose organisation we have to thank their long-lived, Imgering
representative genus for enabling us to peer into. 'That such
glimpses, vrith concomitant tracing of the development of the
individual Limulus, afford us some ground, and that the like
work, with persevering quest of its pateozoic fossil allies, may
afford more, tor guessing at the ways in which a pre ordained
plan of derivation by congenital departures from parental form
has operated, in originating the various deviations from a com-
mon primitive articulate type, is an encouraging faith. That the
old ocean should have given the chance conditions of origin of
custaceous sub-classes, orders, genera, species, by natural se-

lection, was not conceivable by the author, who, nevertheless,
held the conviction that all forms and grades of Articulata were
due to " secondary cause or law," as strongly as when he ex-
pressed the same conclusion in regard to the Vertebrata, and
termed it "the deep and pregnant principle" evolved in the re-

searches on the general homologies and archetype of their skele-
tons.

Mathematical Society, January 11.—Mr. W. Spottiswoode,
F.R.S., president, and subsequently Prof Cayley, V.P., in the
c>iair. MajorE Close, R. A., was admitted into the society. Prof.
Cayley gave an account of his paper " On the Surfaces the loci

of the Vertices of Cones which satisfy six conditions."—Mr. J.
W. L. Glaisher stated and illustrated the principal points in his

communication " On the Constants which occur in certain
summations by Bernouilli's Series.— Mr. W. B. Davis read a

paper describing the methods he had used in the construction of
tables of divisors, and exhibited tables of factors of numbers
consisting of nine and twelve figures. A brief discussion ensued
on the subject of this communication-—Mr. Roberts explained
some of the results which he submitted to the society in his paper
" On the parallel surface of Conicoids and Conies," and illustrated

the same by means of a model and drawings of sections of one
of the surfaces.

Zoological Society, January 16.—Prof. Newton, F.R.S.,
vice-president, in the chair.—The Secretary read a report on the
additions that had been made to the Society's collection during
the month of December, 1871, amongst which was particularly
mentioned a young Prince Alfred's Deer (Cuiius alfriJi), born
in the Gardens,—A le'ter was read from Prof Owen, F.R.S.,
communicating some particulars received from Dr. Julius Haast,
of Christchurch, New Zealand, respecting the finding of the
remains of Aptornis in the Glenraark Swamp, New Zealand.

—

Mr. H. E. Dresser exhibited and made remarks on specimens of
the eggs oi Rcguloides supercilicsus and ReguloiJcs ociipitatis, col-

lected by Mr. W. E. Brooks in Cashmere.—A communication
was read from Dr. G. Hartlaub and Dr. O. Finsch, giving an
account of a collection of birds from the Pelew and Mackenzie
Islands in the Pacific, to which was added a complete synopsis
of the ornithology of this pordon of the Caroline group.—

A

communication was received from Mr. A. Sanders, containing a
complete description of the Myology o( Liolcpis belli.—Mr. A. G.
Butler communica'ed a synomic list of the species formerly in-

cluded in the genus Picris, with references to all others described
since the subdivisions of that genus by recent authors.—A com-
munication was read from Mr. John Brazier, of Sydney, N.S.W.,
giving a list of the Cyp)-cciz met with on the coast of New
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South Wales.—A paper by Mr. A. Anderson was read con-

taining tlie second portion of his notes on the Raptorial Birds of

India.

Chemical Society, January 18.—Dr. Frankland, F.R.S.,
president, in the chair. —At this meeting Dr. Odling exhibited

some very line specimens of rare metals and their compounds,
which had been lent to him by Dr. Richter and Dr. Theodor
Schuchardt. Among these was a bar, weighing about seven
ounces, of metallic indium ; an element discovered a few years

ago by Richter, in conjunction with Reich ; also some
metallic rubidium.—Dr. David Howard then read an interesting

paper " On quinicine and cinchonicine and their salts. " These
alkaloids are prepared artificially, from quinine and cinchonine
respectively, by the action of heat on their salts, and are isomeric

with them. Quinicine occurs along with the two last-mentioned

alkaloids in cinchona bark, l^eing apparently the one which is

first formed during the growth of the cinchona plant.

Paris

Academy of Sciences, January 15.—A note by M. M.
Levy on a property of the focals of surfaces, was presented by
M. Bertrand, in which the author puts forward the proposition

that any surface and its focal intersect each other at right angles.

—A note from M. Catalan, on General Didion's communication
concerning the relation of the circumference to the diameter, was
read, in which the authorship of similar formula; is ascribed to

Euler.—M. H. Resal commimicated a memoir containing equa-

tions of the \'ibra'ory movement of a circular plate, and M.
Serret a note by M. E. Ciotti on the employment of vibrating

elastic plates for the realisation of a propeller, in connection

with a recent communication from M. de Tastes.—A memoir on
the measurement of very high temperatures, and on the tempera-

ture of the sun, by M. IT. Sainte-Claire Deville, was read.

The author maintained that the temperatures which may be pro-

duced and measured in the laboratory are not greatly exceeded
in nature, and that the temperature of the sun is not far from

2,500—2,800° C. (= 4,532—5,072° F).—M. Delaunay read a

note on the secular variations of the mean movements of

the perigee and node of the moon.—M. Faye presented

a note upon the investigations of Dr. Heis on meteors, whicli are

confirmatory of M. Faye's previous communication as to the

different centres of radiation observed in November last.—

A

letter was read from M. Janssen on the principal consequences

which may be drawn at present from his observations of the

eclipse of December last. ( A translation of this letter will be
found in another column.)—M. V. Guyot forwarded a note on a

meteor observed at Nancy on the 20th of December last at

loh. 28m. A.M. This meteor passed from Cassiopeia through
Perseus towards the Phiades, near which it exploded, with a

bright green light.—M. E. Becquerel presented a report on various

memoirs by M. W. de Fonvielle regarding observations to be
effected during balloon ascents. M. E. Becquerel also presented

a note by M. T. Sidot on the electrisation by fiiction of metals in

sulphide of carbon, and on the decomposition of that body by
light. The author finds that certain metals, especially silver,

aluminium, and iron, become electrised, and produce sparks

when strongly agitated with pure sulphide of carbon, and
that the latter, when exposed to the light of the sun,

is decomposed, producing a gas and a solid flocculent

matter. The same gentleman also communicated a joint

note by MM. F. Lucas ani A. Cazin containing an account

of some experimental researches upon the duration of the

electric spark.—Nott-s by M. Lion and M. Diamilla Midler on
the action of ecliptical conjunctions upon the elements of terres-

trial magnetism were read. According to the former consider-

able perturbations were observed at AIen9on during the eclipse of

the nth December last.—M. Tarry presented a further note on
the movement of recoil of cyclones in equatorial regions.—In a

paper on the combustion of carbon by oxygen, M. Dumas showed,

in opposition to M. Dubrunfaut, that carbon is combustible in

perfectly dry oxygen.—M. Chevreul made some remarks on
this paper.—A note by MM. L. Dusart and C. Bardy on the

transformation of phenole into alkaloids was presented by M.
Cahouis. The authors have obtained phenylamine, chloride

of phenyle, and diphenylamine by the aciion of hydrochlorate

of ammonia and fuming hydrochloric acid upon phenole.—M. P.

Barbier announced his having produced cymene by treating

hydrate of essence of turpentine with bromine.—A letter was
read from M. V. Meyers on the reaction between sulphur and
aqueous vapour in the synthesis of sulphuric acid, and on the

preparation of pure zinc by electrolysis.—An important discus-

sion on the vexed question of spontaneous generation was raised

by the reading of some reflections concerning heterogenesis by
M. A. Trecul. In the discussion MM. Balard, Fremy, and
Blanchard took part.—A somewhat cognate matter was also

treated by M. A. Bechamp in his paper on the cans-; of alcoholic

fermentation by beer-yeast, and on the formation of leucine and
tyrosine in this fermentation.—M. C. Robin presented a note by
M. S. Chantran on the fecundation of the crayfish, in which the

author describes the impregnation of the ova as taking place

after their expulsion from the oviducts.—A note by MM. E.

Mathieu and V. Urbain on the gases of the blood, was presented

by M. Cahours.
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THURSDAY, FEBRUARY i, 1872

THE INTERNAL FLUIDITY OF THE EARTH

WE have been favoured with permission to reprint the

following extract from a letter addressed by Sir

Wm. Thomson to Mr. G. Poulett Scrope:—

The University, Glasgow, Jan. 15, 1872

Dear Sir,— I thank you very much for the copy of

your beautiful book on Volcanoes, which you have been

so kind as to send me through Professor Geikie. It is

full of matter most interesting to me, and I promise

myself great pleasure in reading it.

I see with much satisfaction, in your prefatory remarks,

that you " earnestly protest against the assertion of some

writers, that the theory of the internal fluidity of the globe

is or ought to be generally accepted by geologists on the

evidence of its high internal temperature." Your sentence

upon the " attractive sensitional idea that a molten in

terior to the globe underlies a thin superficial crust ; its

surface agitated by tid il waves and flowing freely towards

any issue that may here and there be opened for its out-

ward escape," in which you say that you " do not think it

can be supported by reasoning, based on any ascertained

facts or phenomena," is thoroughly in accordance with

true dynamics. It will, I trust, have a great effect in

showing that volcanic phenomena, far from being de-

cisive, as many geologists imagine them to be, in favour of

a thin crust enclosing a wholly liquid interior, tend rather,

the more thoroughly they are investigated, to an opposite

conclusion.

I must, however, take exception to your next sentence,

that in which you say that " M. Delaunay has disposed of

the well-known astronomical argument of Mr. Hopkins

and Sir W. Thomson, as to the entire or nearly entire

solidity of the earth, derived from the nutation of its

axis." Delaunay's deservedly high reputation as one of

the first physical astronomers of the day, has naturally led

many in this country to believe that his objection to the

astronomical argument in favour of the earth's rigidity

cannot but be valid. It has even been hastily assumed

that the objection is founded on mathematical calculation,

an error which the most cursory reading of Delaunay's

paper corrects. His hypothesis of a viscous fluid breaks

down utterly when tested by a simple calculation of the

amount of tangential force required to give to any globular

portion of the interior mass the precessional and nuta-

tional motions, which, with other physical astronomers, he

attributes to the earth as a whole. Thus : taking the

ratio of polar diameter to equatorial diameter as 299 to

300, and the density of the upper crust as half the mean

density of the earth, I find (from the ordinary elementary

formula;) that when the moon's declination is 28°^, the

couple with which she tends to turn the plane of the

earth's equator towards the plane of her own centre and

the equinoctial line has for its moment a force of '285 X
10" times the gravity of one gramme at the earth's sur-

face, or rather more than a quarter of a million million tons

weight, on an arm equal to the earth's radius. A quadrant

of the earth being ten thousand kilometres, the area is

V 01. V.

five hundred and nine million square kilometres, or 5-09

million million million square centimetres. Hence a

force of '285 X 10"^ grammes weight distributed equally

over two-thirds of the earth's area would give '084 of a

gramme weight per square centimetre. This supposition

is allowable (for reasons with which I need not trouble

you) in estimating roughly the greatest amount of tan-

gential force acting between the upper crust and a sphe-

rical interior mass in contact with it, from the preceding

accurate calculation of the whole couple exerted by the

moon on the upper crust. It is thus demonstrable that

the earth's crust must, as a whole, down to depths of hun-

dreds of kilometres, be capable of transmitting tangential

stress amounting to nearly yV of a gramme weight per

square centimetre. Under any of such stress as this any

plastic substance which could commonly be called a

viscous fluid would be drawn out of shape with great

rapidity. Stokes, who discovered the theory of fluid vis-

cosity, and first made accurate investigations of its amount

in absolute measure,found that a cubic centimetre of water,

if exposed to tangential force of the millionth part of -^ of

a gramme weight on each of four sides, would even under

so small a distorting stress as this, become distorted so

rapidly that at the end of a second of time its four corre-

sponding right angles would become one pair of them

acute and the other obtuse, by as much as a two-hundredth

part of the angle whose arc is radius, that is to say by

•29 of a degree. Not as much as a ten-million-millionth

part of this distortion could be produced every second of

time by the lunar influence in the material underlying the

earth's crust without very sensibly affecting precession and

nutation ; for the effect of the maximum couple exerted on

the upper crust by the moon is to turn the whole earth in a

second of time through an angle of a one-hundred-million-

millionth of '57 of a degree, so as to give to it at the end

of a second the position obtained by geometrically com-

pounding this angular displacement with the angular dis-

placement due simply to rotation. Hence the viscosity

assumed by Delaunay, to produce the effect he attributes

to it, must be more than ten million million million times

the viscosity of water. How much more may be easily

estimated with some degree of precision from Helmholtz's

mathematical solution of the problem of finding the

motion of a viscous fluid contained in a rigid spherical

envelope urged by periodically varying couples.* The
most interesting part of the application of this solution to

the hypothetical problem regarding the earth, is to find

how rapidly the obliquity of the ecliptic would be done

away with by any assumed degree of viscosity in the in-

terior ; such an amount of viscosity, for example, as

would render the excesses of precession and nutation above

their values for a perfectly rigid interior, not greater than

observation could admit.

The hypothesis of a continuous internal viscous fluid

being disposed of, the question occurs, what rigidity must

the interior mass have, even if enclosed in a perfectly

rigid crust, to produce the actual phenomena of precession

and nutation ? The solutions given by Lamd and myself

of the problem of the vibrations of an elastic solid globe,

may be readily applied to determine the influences on

precession and on the several nutations, which would be

produced by elastic yielding with any assumed rigidity

* Hclmholu and Piotrowski, " Ueber Reibung tropfbarer Fliissigkeiten,*

Imp. Acad. Vienna, i860.
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short of infinite rigidity. This apphcation I have no tiiiie

at present to malie ; but without attempting a rigorous

investigation, it is easy roughly to estimate an inferior

hmit to the admissable rigidity. In the first place, sup-

pose, with perfect elasticity, the rigidity be so slight that

distorting stress of ,'„ of a gramme weight would produce

an angular distortion of a half degree or a degree.

The whole would not rotate as a rigid body round

one " instantaneous axis " at each instant, but the rotation

would take place internally, round axes deviating from

the axis of external figure, by angles to be measured in

the plane through it and the line perpendicular to the

ecliptic in the direction towards the latter line. These
angular deviations would be greater and greater the more
near we come to the earth's centre, and the greatest

angular deviation would be comparable with 1°. Hence
the moment of momentum round the solsticial line would

be sensibly less than if the whole mass rotated round the

axis of figure. Now suppose for a moment our measure-

ment of force to be founded on a year as the unit of time.

We find the amount of precession in a year by dividing the

mean amount of the whole couple due to the influence of

moon and sun by the moment of momentum of the earth's

motion round the solsticial line. Hence the amount of pre-

cession would be sensibly augmented by the elastic yielding
;

for the motive couple is uninfluenced by the elastic yielding,

if we suppose the earth to be of uniform internal density.

An ordinary elastic jelly presents a specimen of the degree

of elasticity here supposed, as is easily seen when we con-

sider that the mass of a cubic centimetre of such material

is a gramme, and therefore that the weight of a cubic

centimetre of the substance is the "gramme weight " un-

derstood in the specification y'g of a gramme weight per

square centimetre. If then, the interior mass of the earth

were no more rigid than an ordinary clastic jelly, and if

the upper crust were rigid enough to resist any change of

figure that could sensibly influence the result, the preces-

sion would be considerably more rapid than if the rigidity

were infinite throughout. The lunar nineteen-yearly nuta-

tion proves a higher degree of elasticity than this ; the solar

semi-annual nutation still a higher degree ; and still higher

yet the imperceptibility of the lunar fortnightly nutation
;

provided always we suppose the interior mass to be of

uniform density, and the upper crust rigid enough to per-

mit no influential change of figure.

The motive of the nineteen-yearly precession may
be mechanically represented by two circles of matter
pivoted on diameters fixed in the plane of the earth's

equator, bisecting one another perpendicularly at the

earth's centre. These two circles must oscillate round
their pivot-diameters, each through an angle of about
5° on one side and the other of the plane of the

equator, in a period of about nineteen years, to pro-

duce the lunar nineteen-yearly nutation (more nearly

eighteen years seven months). If the radius of each of

the supposed material circles is equal to the moon's mean
distance from the earth, the mass of each must be a little

less than the moon's mass, and one of them a little less

than the other.* The diameter on which the latter is pivot-

ed is to be the equinoctial line. The latter alone causes

the nutation in right ascension ; the former the nutation

" The greater is etjual to the moon's mass multiplied by the cosine of the
obliquity ol the cchptic ; the less is equal to the moon's mass multiplied by
the cosine of twice the obliquity of the ecliptic.

in declination. The phases of maximum and of zero de-

flection, in the oscillations of the two circles, follow alter-

nately at equal intervals of tiine, so that when either is in

the plane of the earth's equator, the other is at its greatest

inclination of 5" on either side. Taking one of the con-

stituents of the nutational motive alone, we find, on the

principles indicated above, jj^ of a gramme weight

per square centimetre as a very rough estimate for the

greatest tangential stress produced by it in the material

underlying the earth's crust. Now it is clear that the

central parts of the earth and the upper crust cannot, in

the course of the nutatory oscillations, experience relative

angular motions to any extent consid-jrable in comparison

with the nutation of the upper crust, without considerably

affecting the whole amount of the nutation. The nutation

in declination amounts to 9"'25 on each side of the mean
position of the earth's poles, and therefore the tangential

stress of
^Jy

of a gramme weight per square centimetre

cannot produce an angular distortion considerable in com-

parison with 9".

An angular distortion of 8" is produced in a cube of

glass by a distorting stress of about ten grammes weight

per square centimetre. We may, therefore, safely con-

clude that the rigidity of the earth's interior substance

could not be less than a millionth of the rigidity of glass

without very sensibly augmenting the lunar nineteen-

yearly nutation. The lunar fortnightly nutation in decli-

nation amounts theoretically to about 'i", and it is so small

as to have hitherto escaped observation. It probably

would have been so large as to have been observed were

the interior rigidity of the earth anything less than :^}nao
of that of glass, always provided that the upper crust is

rigid enough to prevent any change of form sensibly in-

fluencing the nutational motive couple. To understand

the degree of rigidity meant by "
:.^.^„^^-„ of the rigidity of

glass," imagine a sheet of some such substance as gutta-

percha or vulcanised india-rubber of a square metre area

and a centimetre thickness. Let one side of the sheet be

cemented to a perfectly hard plane vertical wall, and let

a slab of lead 8'8 centimetres thick (weighing therefore a

metrical ton) * be cemented to the other side of it. If

the rigidity of the substance be .,„,,\,„„ of the rigidity of

glass,! ^id 'he range of its elasticity sufficient, the side

of the sheet to which the lead is attached will be dragged

down relatively to the other through a space of ^.t of a

centimetre.

In the argument from tidal deformations of the solid

part of the earth's material, which I communicated to the

Royal Society ten years ago, and mentioned incidentally

at the recent meeting of the British Association, I

showed that though precession and nutation would be aug-

mented by want of rigidity in the interior, they would be

diminished by want of rigidity in the upper crust, and that

on no probable hypothesis can we escape the conclusion

that the earth as a whole is less yielding than a globe of

glass of the same dimensions and exposed to the same
forces. That argument, therefore, proves about 200,000

times greater rigidity for the earth as a whole than what I

^ The metrical ton, or the mass of a cubic metre of water at temperature
of maximum density, is "9842 of the British ton The thickness of a slab of
lead of a square metre area, weighing a metrical ton, is, of course, equal to
a metre divided by the specific gravity of lead.

t Everett's measurements give 244X10& centimetres waight per square
centimetre for the rigidity of the glass on which he experimented. Instead
of this I take 240 X lo^, for simplicity.
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have now written to you proves for the interior of the earth

on the supposition of a thin preternaturally rigid crust.

I must apologise to you for having troubled you with so

long a letter. I did not intend to make it so long when I

commenced, but I have been led on by considerations of

details, inevitable when such a subject is once entered

upon.— I remain, yours very truly,

William Thomson
G. Poulett Scrope, Esq., F.R.S.

THE SOLAR ECLIPSE

IN the communication to Nature, written from Oota-

camund, I promised another when I was in possession

of more information as to the work done, not only by the

British Association parties, but by those representing the

Indian and French Governments. Let me now endeavour

to redeem my promise, seeing that since that communi-
cation was penned I have had the happiness of hearing

from M. Janssen's own lips an account of what he did

;

have met Captain Waterhouse, the last representative at

Ootacamuiid of Colonel Tennant's party ; have visited

Mr. Pogson at Madras, who obligingly gave me an ac-

count of the results obtained at Avenashi ; and last, but

not least, have learnt since my return home that the Jaffna

party were successful, not only with the polariscope, but

also with the camera and spectroscope.

Within a few minutes of the despatch of my last article

I found that Captain Waterhouse, who assisted Mr.

Hennessy in exposing the photbgraphic plates taken by
Colonel Tennant's party, was still at Ootacamund, and
this welcome intelligence was soon followed by Captain

Waterhouse himself, who was so good as to bring with

him a drawing of one of the photographs ; the plates

themselves having been taken down the ghaut by Colonel

Tennant, with the intention of comparing them at

Pothonore with those taken by Mr. Davis. Unfortu-

nately, as has been already stated, we missed each other,

and so an absolute comparison of photographs did not

take place ; but from the drawing it was evident that in

the two series the main form of the corona was the same.

The photographs I learned were very sharp and good, and
one appreciates their value the more when it is known that

only a very Uttle time before they were taken, any success,

even a partial one, seemed out of the question, so persistently

did cloud and mist hang over Dodabet on the eventful

morning. I gathered that the spectroscopic observations

had also been successful, and that a continuous spectrum

with 1474 had been observed. If more lines than this

were not seen, it is easily to be accounted for by the rela-

tively long focal length of the object-glass employed to

throw an image of the eclipsed sun on the slit.

Not until the morning after my interview with Captain
Waterhouse did I learn the whereabouts of Dr. Janssen,
who, from a study of the habits of the clouds and their

prevailing drift, had concluded that the neighbourhood of

Ootacamund was not the best that could be chosen.

He had consequently taken his departure, and it seemed
at first as if his whereabouts was known to no one. At
ast, however, Prof. Respighi and myself came upon his

spoor ; he was at Sholoor, on the N.E. flank of the range,

at the solitary house of a tea-planter, to which there was
no road, but which might be reached on ponies if a guide

to it could be found. This guide Captain Sargeant, of
the Revenue Department, obligingly provided, and in no
very long time we reached the beautiful spot which Dr.

Janssen had chosen.

It will be better that I should state his results in his

own words. In a letter* to Prof. De La Rive, dated

December 26, he thus writes :

—

"J'ai ix.€ favoris^ par un ciel d'unc puretc; presque
absolue. Cette circonstance, et surtout les dispositions
optiques toutes nouvelles que j'avais prises, m'ont permis
de faire sur lacouronne des constp.tations qui ddmontrent
son origine solaire (pour la meilleure partie).

"Dans mon tdlescope,+ le spectre de la couronne s'est

montrd non pas continu, mais remarquablement complexe.

J'y ai constatd :

" Les raies brillantes du gaz hydrog&ne qui forme le

principal dlemdnt des protuberances et de la chromosphere.
" La raie brillante verte dcja signalc^e aux (Eclipses de

1869 et 1S70, et quelques autres plus faibles.
" Des raies obscures du spectre solaire ordinaire,

notamment D. Ces raies sont beaucoup plus difficiles k
apercevoir.

'• Mes observations prouvent que, inddpendamment des
matieres cosmiques qui doivent exister dans le voisinage
du Soleil, il existe autour de cet astre une atmosphere
trcs dtendue, excessivement rare, a base d'hydrogcne.

" Cette atmosphere, qui forme sans doute la derniere
enveloppe gazeuse du Soleil, s'alimente de la matiere des
protuberances, lance'e avec une si grande violence, des
entrailles de la photosphere. Mais elle se distingue de
la chromosphdre et des protuberances, par une densitd
enormcment plus faible, une temperature moins dievee, et

peut-ctre par la prdsence de certain gaz dilTcrents.
" II y a done lieu de distinguer cette nouvelle atmo-

sphere solaire. Je propose de la nommer atinospiicrc

coronale, ddsignation qui rappelle que c'est die qui pro-
duit la meilleure partie des phdnomenes lumineux qui ont
dtd ddsignes jusqu'ici sous le nom de couronne solaire.

" En annongant ce rdsultat, je n'oublic pas, quant a
moi, tout ce que nous devons aux travaux qui Font prd-
pard, notamment ceux des astronomes amdricains aux
dclipses de 1869 et 1S70."

It will be seen that the importance of the brilhancy of

the image, so strongly insisted upon by the Eclipse Com-
mittee in their Instructions, had been fully recognised by
Dr. Janssen, whose instrument had more light even than
those used by the British parties, who used " Browning
With " reflectors of 9} inches aperture, and some 6 feet

focus.

Although my account, in this place and at this time
can only be of the most general character, the coincidence

obtained by Janssen, Respighi, and myself on one point

may be briefly referred to, namely, the distinct proof ob-

tained by each of us that above the most vivid chromo-
spheric layer, and even the prominences, we have hydrogen
with its most familiar bright lines, and with much of the
" structure " of its spectrum ; these proofs being derived

not only from the old method of inquiry, but from the

new one employed by Professor Respighi and myself.

We spent the remainder of the day at Sholoor in

mounting the hill at the back of the house to see the

observatory, and to admire the wonderful view of the

plains of Mysore, which was visible between a break in the

hills; while the immediate neighbourhood, with its water-

* Bibliotheque UniverscIIe, January 15, 1872, p. 103.

+ Ce telescope a une ouverture de q"" 37, et 1'" 42 seulemeDt de distance
focale. Les images y sont de 12 ^ 16 fois plus lutnineuses que datis une
lunette astronomique ordinaire. Le spectroscope avait kik construit pour
utiliscr toute cette lumi&re.
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falls, massive peaks, rocks here, and patches of wood

there, steep ravines and tea-clad valleys, presented us with

a scene of perfect beauty.

Next morning we were away before sunrise on our

way to Mr. Pogson, whom we found at the Madras Ob-

servatory, preparing to exchange time signals with the

Jaffna party. Three photographs were taken by Mr.

Pogson at Avenashi, but the instrument used was so

different from those used at Bekiil and Dodabct (not

to mention Jaffna) that it is difficult to institute a

comparison in the time at my disposal ; but it is not to

be doubted that they will be of the highest importance

when the general results come to be discussed. Mr.

Pogson was assisted in the observations by his son and

Mr. Chisholm, the Government architect, who was highly

successful in sketching the corona and the eclipse effects

upon the landscape.

Come we last to Jaffna. In my former article I re-

ferred only to the polariscopeand spectroscope work done

there. I have since learned that six photographs were

taken with the sister instrument to the one used at Bekul.

The observations, in fact, were a perfect success. The

morning was clear and bright, and could not have been

finer had any one so wished.

At about six o'clock the party and those who were to

assist them began to assemble on the Belfry Bastion in

the Fort. Capt. Tupman observed with a polariscope

and drew during the eclipse, and was assisted by Capt

Varian o{ ^\\Q Screndib as his time-keeper; Mr. Lewis

with his telescope and polariscope was stationed inside

the hut, with the photographic party, and Mr. Thwaites,

Deputy Queen's Advocate, who was assisted by the car-

penter of the Sercndib. Capt. Fyers, R.E., with the

spectioscope, had for his assistant Mr. W. S. Murray,

Deputy Fiscal ; ard Capt. Hogg, R.E., who presided over

the photographic department, was assisted by Mr. Twy-

nam. Government agent, and Mr. J. W.Simpson. By

these observets the polariscope results were arrived at, a

telegraphic summary of which I quoted in my last com

munication. Six photographs were taken, being one

more than we obtained at Bekul ; and in the clockwork-

driven integrating spectroscope the reversal of the dark

lines was seen at the beginning of totality, and the hy-

drogen bright lines and 1474 during totality. No infor-

mation yet about intensities.

Sketches were made by Mr. Foenander,of the Surveyor-

General's Department, Colombo ; Mr. Pargiter, Assistant

Government Agent ; Mr. Vine, M C.E., of the Public

Works Department ; Mr. Carmichael and Mr. Layard

of the O.B.C.

The crowd of natives round the Belfry Bastion was

very great ; they set up a most hideous howl directly

totality commenced, fancying that the end of the wcrld

was at hand. They were under the impression that tlr,

whole ot the Expedition with assistants and all here during

the eclipse were going to get into a balloon and off to the

sun and not return.

It will thus be seen that the hopes of those interested

in the various expeditions of this year have not been dis

appointed. The composition and structure of a part of

the corona have been for ever set at rest, while we hive

seventeen photographs, taken by instruments of the s.tiue

power and pattern, to compare with each other—eleven

taken at the ends of a base line some 400 miles long, and

six at an intermediate elevated point, whereby it was hoped

to test the influence of the atmosphere on the observed

phenomena. Whether the slight mist will have prevented

this or not remains to be proved; but anyhow here is

a wealth of records unequalled before, and we may
hope to Icarn much of the outer coronal regions from

their comparison, not only inter sc, but with Mr. Holi-

day's admirable drawings, showing considerable changes,

which have also come to hand.

J. NORM.A.N LOCKVER

THE ADMIRALTY MANUAL OF SCIENTIFIC
INQUIRY

A Manual of ScUnlific Inquuy ; Prepared for the Use

of Officers in Her Majcstfs Navy and Travellers in

General. 4th Edition. Superintended by the Rev.

Robert Main, M..^., F.R.S., Radclifife Observer at

Oxford. Pp. 392. (John Murray, 1871.)

IN one of the earlier numbers of the Philosophical

Transactions may be found a long list of observa-

tions proposed to be made by travellers who were about

to visit the Peak of Teneriffe. Athanasius Kircher, in

his China Illiistrata, had given an account of such

great marvels, that the less credulous, even of those days,

wondered and almost doubted ; and it was thought to be

of advantage to know whether unicorns and dragons

really did exist in foreign parts, whether diamonds grew,

and what was the precise nature of that " poyson which

turneth a man's bloud to gelly." Long afterwards the

Royal Society issued instructions for the Antarctic Ex-

pedition, hints for collecting information in China, and a

book entitled "What to Observe," but there was no"

general manual for the use of observant travellers, direct-

ing them specially not only what to observe, but how to

observe. In 1849 the Lords Commissioners of the

Admiralty, conceiving that " it would be to the honour

and advantage of the Navy, and conduce to the general

interests of Science, if new facilities and encouragement

were given to the collection of information upon scientific

subjects by the officers, and more particularly by the

medical officers, of Her Majesty's Navy when upon

foreign service," gave orders for the compilation of

" The Admiralty Manual." The work was originally

edited by Sir John Herschel, and was divided into

various sections, each the work of some competent

authority.

The work is divided into four parts. The first in-

cludes astronomy, hydrography, and tides ; the second

terrestrial magnetism, meteorology, atmospheric tides ;

the third geography, statistics, medical statistics, ethno-

logy ; and the fourth geology, mineralogy, seismology,

zoalogy, botany. In this last edition all the articles are

brought en rapport with the progress of science since

1849 ; the article on tides by Dr. Whewell is revised by

the present editor of the book ; the articles on statistics,

medical statistics, ethnology, geology, mineralogy, botany,

have also been revised by other than the original authors.

There are two capital maps, the one to illustrate hydro-

graphic delineation ; the other to show the approximate

limits of the great currents and drifts of the ocean.
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The Astronomy (by the Astronomer Royal) is the

shortest article in the book, extending over no more than

12 pages. Hydrography, on the other hand, occupies 49
pages, and contains much useful information regarding

SDundings, the discovery of land, sailing directions, and
artificial harbours. The directions are essentially practi-

cal and eminently suggestive ; thus, take the following

froin Approaching a coast

:

— "Always bear in mind that

no description can equal a tolerably faithful sketch, ac-

companied by bearings. In all four sketches take angles

roughly with a sextant between objects at the extremities

of four drawings, and two or more intermediate ones, and
aftix them to the objects of the moment, and have at

least one angular height in the picture ; let that be of the

highest and most conspicuous or best defined object."

The article on Tides (26 pages) gi/e; minute direc.

tions for tide observations and the construction of curve

tables. The next section, on Terrestrial Magnetism,
by Sir Edward Sabine, is of great importance, and de-

scribes the methods of observation most in vogue ; the

observations of local attraction, of vibration, of deflection,

and so on. We miss, however, any account of the mag-
netism of iron ships, and the elimination of the compass
error caused thereby. Also we feel assured that simple

instructions for travellers as to the use of compasses on

land, in the mid-t of forests, &c., would prove of much
service, ^'nder the heading Meteorology we find direc-

tions for observing systematically a large number of aerial

phenonieia, water-spouts, bull's-eye signals, showers of

dust and ashes, cyclones, various electrical manifestations,

&c. Passing over the articles on atmospheric waves and
barometrfc curves, we come to that on Statistics, which

is of very general interest, and relates to the state of

education and crime of a people, the manufactures, com-
merce, currency, revenue, municipil regulations, &c_

This is followed by " Medicine and Medical Statistics,"

regarding the various fevers and other diseases to which

travellers are specially exposed, with hints for determining

the geographical distribution of diseases.

The chapter on Ethnology by the late J. C. Prichard

revised by Mr. E. B. Tylor, is to be specially commended
to the notice of travellers ; under the term he includes
" all that relates to human beings, whether regarded

as individuals, or as members of families or com-
munities ;" the physical and social history of man.
This chapter is divided into three parts;— (i) of the

Physical Character of Nations
; (2) Characteristics of the

state of Society, &c. ; (3) Language, Poetry, Literature.

We are lamentably deficient in our knowledge regarding

the earlier history of the physical sciences, and are glad

to find that Mr. Tylor alludes to the acquirement of know-
ledge of this nature in the following paragraph :

—" The
crude notions entertained by uncivilised races on subjects

within the scoce of physical science are matters worthy

of inquiry. Science they can ha'-dly be said to possess,

though this was scarcely true with the ancient Mexicans.

All nations observe the changes of the moon, and measure
the lapse of time with a greater cr less degree of accuracy

by the movements of some of the heavenly bodies. The
speciil names given to the months, if any, should be
recorded. Inquiry should be made whether the motions

of the planets are observed, and whether these bodies are

distinguished from fixed stars ; what ideas are current as

to the conformation of earth and sky and the cause of
eclipses

; whether attempts are made to ascertain the
duration of the solar year, whether there are names for

the constellations, and what they are if they exist."

Of the remaining portions of this work we need only
allude to that devoted to " Seismology, or Earthquake
Phenomena," by Mr. Robert Mallet, which contains many
details as to the observation of effects of rare occurrence
in these latitudes, but to the traveller in South America the
suggestions would be invaluable. Thus we have an account
of instruments for observing the velocity and directionof the
shock of an earthquake, observations to be made in a city

affected by an earthquake, and the preparation of coseismal
and meizoseismal curves. To conclude : the whole work
is wonderfully suggestive, not alone to the traveller, but
to the home observer ; it teaches us to arrange in order
and systematise our observations, and in so doing conveys
a great deal of collateral information.

G. F. RODWELL

OUR BOOK SHELF
Gmelin-Kraut's Handbuch der Chemic, Anors-anische

Chcinie. In DreiBaudot, Scc/i^fc umgenrbcitcte Atiflage.
Herausgegcben von Dr Karl Kraut, Heidelbetg.
Ers:er Band zweite Abtheilung, pp. 176. (London :

Williams and Norgate.)

It is now eighteen years since the appearance of the fif.h

edition of this work ; this, of course has necessitated the
change from the old atomic weights to the new, but the
arrangement of the elements and sections of the book has
been retained as in former editions. The present volume
has been thoroughly revised, the information having been
brought up to a, very recent date ; should the remaining
volumes beequally reliable, it will probably be the most com-
plete work on inorganic chemistry in any langauge. Dr.
Kraut has obtained the assistance of Drs. Naumann,
Ritter, and Jor^ensen, in order to expedite the conclusion
of the work. There is no book to our knowledge which
contains so large an amount of information in a small
space as Gmelin's Handbook. It is, as expressed in the
preface, a complete, concise, and systematic handbook of
chemistry up to the latest tiine. The merits of this book
for the purposes of reference are so well known that it

would be quite superfluous to enter into any lengthened
description of it. In the volume now unr'er considera-
tion oxygen, hydrogen, carbon, boron, phosphorus, and
sulphur, with some of their more important compounds,
are treated of; the article on ozone and its properties is

perhaps typical of the book, it occupies fouiteen pages,
and forms a very valuable and complete history of this
body. The completion of the book may be looked for
with interest, although necessarily it will be some time
before this can be accomplished.

Astronomical Phenomena in 1S72. By W. F. Denning,
Hon. Sec. of the Observing Astronomical Society,
(London : Wyman and Son.)

This brochure consists of some general remarks on
astroncinical observing, and some forty pages of data
almost entire'y taken from the "Nautical Almanack"
for 1872. The former are addressed to the simplest
tyro, and are so meagre as to give the impression
of a want of accurate knowledge. In the section
touching upon instruments we are told that " with
regard to the spectroscope, micrometer, and other
astronomical appliances, it will be better to say but very
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little." Accordingly very little is said, and that little is

unimportant. Speaking of objects, Mr. Denning startles

us with the announcement that " Comets are not interest-

ing objects in a telescope" (we should like to hear upon

what experience he grounds this assertion) ; and he deals

with the hypothetical plant Vulcan by naively telling his

disciples that when a total eclipse of the sun " is in pro-

gress, the region of the heavens in the immediate vicinity

of the solar orb should be subjected to very careful

scrutiny." For such untutored gazers as are addressed in

the earlier pages the data in the later sections are insuffi-

cient. There are no times of rising and setting of the

moon and planets, no positions of Jupiter's sateUites at

times of eclipse, no information upon the points on the

moon's limb at which occulted stars will disappear and

reappear, no warning of the effects which change of geo-

graphical position will produce in some phenomena which

are computed for Greenwich only. Altogether the book

is a very weak production. J. C.

Die Anuhiiden Australicns nach der Natur beschridtcn

tiiid abgebildet, von Dr. L. Koch. Erste Lieferung.

Pp. 56. Plates iv. (Nurnberg, 1871.)

Dr. L. Koch intends in this work to describe the spiders

of Austraha, not confining himself apparently to the

large insular tract that generally passes under this name,

but taking in also the Viti Islands, the Friendly, Pelew,

and other groups. In his Preface to this, the first portion

of his work, he says that though he has with much care

and industry for twenty years observed the Arachnida of

a little circuit of not more than from four to five hours

walk, yet every year there comes to light within this

small compass some new species that had up to then

remained concealed ; indeed it often happened that each

little journey increased the number of forms known in

the district. How true this observation is every investi-

gator will feel ; but knowing and feeling it, what courage

does it not require to set to work to write the history of

the spiders of a district which itself is not even yet half

explored ; and when the spiders are done, we are promised

another work on the Myriapods. Such courage deserves

to succeed, and we wish the enterprise every prosperity.

The work will be published at intervals of two months,

and be completed in two years ; each bi monthly part will

contain four plates and some five sheets of text.

Following the families and genera as laid down by
Thorell in his " European Spiders," L. Koch commences
with the Epeiridit, and describes six new species of the

interesting genus Gasteyacantlia. Here, as in the other

genera, the new species are well figured by the author in

quarto plates. It is to be observed that some of the species

described are not to be met with, at least have not at

present been met with, in any part of Australia, but are

introduced into this work by the head and shoulders as

it were thus :

—

G. viohnta comes from New Guinea, and
G. hcpatica from Java. Two new genera, Tholia, with

three species, and ^«i'/.rzi! {ox Epcira liiomhoides, L.K.,

are given. Ten new species of the genus Argiope are

described, and three new species of Cyrtarachne. The diag-

noses of the new genera are very properly given in Latin,

and the work may be regarded as quite indispensable to

all those engaged in the study of the spiders. W.

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Change of Habits in Animals and Plants

Some weeks since I sent a few notes on Nestor notabilis,* show-

i.i^ a curious change in the history of this mountaineer. I now
beg I o add an extract from the Otago Daily Times, in contirma-

• See Nature, vol, iv., pp. 489, 50S.;

tion of this strange story of the progressive development of change

in the habits of the Kea, from the simple tastes of a honey-eater

to the sav.-igeness of a tearer of flesh :

—

" Some time ago we mentioned that Mr. Henry Campbell, of

Wanaka Station, had noticed that sheep on his run were fre-

quently attacked by birds. We are indebted to Mr. Cimpbell
for some further information on the subject. The birds in ques-

tion are of the kind called by shepherds " the mountain parrot,"

and the scientific name of which is Nestor notabilis. The Maories

call it the Kea. The birds come in flocks, single out a sheep at

random, and each alighting on its back in turn, tears out the

wool and makes the sheep bleed, till the animal runs away from

the rest of the.sheep. The birds then pursue it, continue attack-

ing it, and force it to run about till it becomes stupid and

exhausted. If in that state it throws itself down, and lies as

much as possible on its back to keep the birds from picking the

part attacked, they then pick a fresh hole in its side, and the

sheep, when so set upon, in some instances dies. When the

sheep stops bleeding the birds appear to cease to attack it, though

Mr. Campbell is not very clear upon this point, and thinks they

attack it more for S|)ort than hunger. For three winters back
his sheep have been attacked in this way, and it was not till this

winter (though he previously suspected it) that he found the birds

were the olTenders. Where the birds so attack the sheep, the

elevation of the country is from 4,000 to 5,000 feet above the

sea level , and they only do so there i n winter time. On a station

owned by Mr. Campbell about thirty miles distant from the

other, and at tlie same altitude, in the same district, and where

the birds are plentiful, they do not attack the sheep in that way.

For tliose on whose stations they are an annoyance, it may be

mentioned that their numbers can be kept well thinned by shoot-

ing them. If one is wounded the rest gather round, and can

be shot in fives and sixes at a time."

This note is interesting in the face of the destructive mfluence

commonly exerted by introduced upon native life. Here we have

an indigenous species making use of a recently imported aid for

subsistence, at the cost of a vast change in its natural habits.

In the vegetable world we meet with a change in the habit of

a native species* which is somewhat analogous.

Our Loranthus micranthns sometimes neglects its customary

supports, found often on such trees as Melicytns or Melieope (re-

presentatives of Violariea and Rutacece), for the more attractive

exotics, Cytisiis, Cra'tiegus, the plum, and the peach. Such
change in its habits this fragrant parasite acquires at the cost of

deserting the interlaced boughs of tangled gully for a more con-

spicuous position in the trim shrubbery or cultivated garden. At
this time I can see a most vigorous specimen of L. micranthns

growing on Cvtisns labiirnnm, covered with countless panicles of

perfuinedaden blossoms, on which our introduced bee is luxu-

riously regaling. Here we have the foreign bee gathering sweets

from native flowers growing on an exotic tree.

In this neighbourhood the laburnum was first planted,

I believe, by myself, in 1859, and the bee introduced about the

same time.

Ohinitahi, Oct. 7, 187

1

Thomas H. Potts

A Case of Stationary Wave on a Moving Cord

It is well known to mathematicians that a stretched cord,

moving lengthwise with a velocity bearing a certain relation to

its tension and weight, will retain any curvature which may be

impressed upon it ; and consequently would pass through a

crooked tube without pressure agains'. its sides. That this may

be the case, the velocity, Z', must equal . /t^-' ^ being the

tension, and M the weight of the cord per unit of length.

Passing from a stationary curve on a moving cord to one
moving along a fixed cord, it is easy to see that this velocity, V,

must be that of the transmission of a transverse vibration ; and
from this immediately follows the formula for the times of vibra-

tion of stretched strings.

The case of the stationary wave, however, though simple in

theory, is rarely practically realised ; and I think a short notice

of a case in which it Is constantly produced may not be without

interest.

In Captain Dennet's admirable invention for saving life from

shipwrecks, a rocket is employed having a light line attached to

it. This line is previously " laked down" on two rows of pins

in a box ; and, the pins being withdrawn, it remains in a series

* See Trans. New Zealand Institute, vol. iii., p. 190.
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of zigzags which yield without entanglement to the very rapid

motion of tlie rocket—the strain on the cord being only due to

its inertia. As then the force required to set it in motion is

proportional to the weight of cord moved multiplied by its velo-

city, and this weight is also proportional to its weight per unit of

length multiplied by the velocity, the strain or tension, T =MV^

-^ ; the relation which we have already seen is

necessary to the production of a stationary wave. Accordingly,

we find that the rope, instead of at once following the flight of

the rocket, rises almost perpendicularly from the box, and only

passes into its low trajectory at a distance of six or eight feet,

with a sharp irregular curve, which remains comparatively steady

during the whole flight of the rocket. This curve is no doubt
first produced in the first portion of the rope, which is "faked
down " on tire ground outside the box ; but it would be impos-

sible to see its formation, because of the smoke of the discharge,

even if the motion were not too rapid.

One rather curious result of the above-mentioned conditions

is, that however erratic the flight of the rocket may be, the rope

will continue to follow through the whole track, as if the air

were a solid which the rocket had pierced.

Another result is, that no lateral vibrations can be propagated
along a rocket line—a fortunate^condition with regard to steadi-

ness of flight. Henry R. Procter
Clementhorpe, North Shields, Jan. 26

Ocean Currents

Prof. Everett has evidently misapprehended what I said

in my letter to N.\ture, January 11. Nine foot-pounds would,

of course, generate in a pound of matter a velocity equal to that

acquired by the pound falling through a space of nine feet. And
in reference to the deflecting power of rotation, what I meant was
not the amount of deflection in a given space passed over, but

the positive amount, say in feet, in a given time.

Edinburgh, Jan. 27 James Croll

ON TEACHING GEOLOGY AND BOTANY AS
PARTS OF A LIBERAL EDUCATION

ON Monday, Jan. 22, one of a series of lectures on
Educational questions was given at the rooms of the

Society of Arts by Mr. J. M. Wilson, of Rugby. The
following may be taken as an abstract of the lecture :

—

Two points have to be considered : (i) When, if at all,

these Natural History Sciences ought to be introduced

into schools
; (2) What they should include, and how they

should be arranged for teaching purposes.

The problem before schoolmasters is to adjust the

rival claims of the subjects which press for admission into

the school course, all of which may urge something in

their favour. These subjects have increased in number
and extent so that the question of rc-arrangement is press-

ing. For the solution at present is to admit a little of

all, or nearly all ; and the effect of this is to distract. A
wide education levels up, but also levels down, and
weakens, by ehminating the close study of detail, and the

drudgery that is essential in valuable work. It is that

conflict between the old theory of promise and the new
theory of performance ; and schools are in great danger
of giving less faculty than they did formerly, though they

give increased knowledge.
To meet the requirements some stratification of studies

must be effected, so that not so many shall be followed at

once. Greek and Chemistry and Physics (except Me-
chanics), should be excluded from the elementary course,

which should include Latin, French, Arithmetic, and
Natural History. Then bifurcation should begin ; the one
branch leading to Greek and a mainly literary education,

the other to Science; both continuing Latin and English,

and French and History. The recognition of the bifur-

cation, both by the Universities and by the great schools.

is urgently needed. Without it Science must be dwarfed
or excluded, and literature also suffer from the distraction

which is already felt at schools. The programme of the

reformers in education ought to include the abolition of
Greek as a compulsory subject at the Universities.

By Natural History is meant what Hu.xley has intro-

duced to us under the word " Erdkunde." The earth, its

relation to sun and moon, the phenomena of day and
night, and seasons ; the changes going on, the activities

of the earth, rain, and rivers, and sea, and earthquakes,
and slow changes of level, and their geological effects,

and something also of geology proper. The teaching
should be based on the familiar knowledge of the boys, and
should extend and systematise it, and without being too
dogmatical, should be practical where possible. A little

botany, enough to teach the objects and the interests of the

science, and the principles of structure and classification,

and something of geographical distribution, may well be
included in the natural history of this elementary stage in

education. The object of the inaster should be to dis-

cover and train scientific ability, as well as to give scientific

information, and for this purpose these studies have great

advantages. The bearing of the experience gained at

Rugby on these questions was also given.

THE SURVIVAL OF THE FITTEST

LAST summer a discussion took place in your pages
on the expression, " Survival of the Fittest," and on

the principle it formulates. Though, as being responsible

for this expression, there seemed occasion for me to say

something to dissipate the errors respecting it, I refrained

from doing so, for the reason that the rectification of mis-

statements and misinterpretations is an endless work,

which it is almost useless to commence.
In your last number, however, the question has cropped

up afresh in a manner which demands from me some
notice. A Professor is tacitly assumed to be an authority

in his own department ; and a statement made by him re-

specting the views of a writer on a matter coming within

this department, will naturally be accepted as trustworthy.

Hence it becomes needful to correct serious mistakes thus

originating.

In your abstract of Prof. E. D. Cope's paper, read before

the American Association for the Advancement of Science,

I find the following sentences :

—

" This law has been epitomised by Spencer as the
' Preservation of the Fittest.' This neat expression, no
doubt, covers the case, but it leaves the origin of the

fittest entirely untouched."

There are here two misstatements, the one direct and
the other indirect, which I must deal with separately.

So far as I can remember, I have nowhere used the

phrase, "Preservation of the Fittest." It is one which I

have studiously avoided ; and it belongs to a cLiss of

phrases for the avoidance of which I have deliberately

given reasons in " First Principles," sec. 58. It is there

pointed out that such expressions as " Conservation of

Force," or " Conservation of Energy," are objectionable,

because " conservation " implies a conserver, and an act

of conserving—imphes, therefore, that Energy would dis-

appear unless it was taken care of ; and this is an impli-

cation wholly at variance with the doctrine enunciated.

Here I have similarly to point out that the expression
" Preservation of the Fittest " is objectionable, because in

like manner it supposes an act of preserving—a process

beyond, and external to, the physical processes we com-
monly distinguish as natural ; and this is a supposition

quite alien to the idea to be conveyed. One of the chief

reasons I had for venturing to substitute another

formula for the formula of Mr. Darwin, was that
" Natural Selection " carries a decidedly teleological

suggestion, which the hypothesis to be formulated

does not in reality contain ; and a good deal of the ad-
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verse criticism which the hypothesis has met with, espe-

cially in France, has, I think, arisen from the misappre-

hension thus caused. The expression, " Survival of the

Fittest," seemed to me to have the advantage of suggesting

no thought beyond the bare fact to be expressed ; and
this was in great part, though not wholly, the reason for

using it.

Prof. Cope's indirect statement, that I have said

nothing to explain ''the origin" of the fittest, is equally
erroneous with his direct statement which I have just

corrected. In the " Principles of Biology," sec. 147, I

have contended that no " interpretation of biologic evolu-

tion which rests simply on the basis of biologic induction,

is an ultimate interpretation. The biologic induction
must be itself interpreted. Only when the process of

evolution of organisms is affiliated on the process of evolu-

tion in general, can it be truly said to be explained.

. . . We have to reconcile the facts with the universal

laws of re-distribuiion of matter and motion." After two
chapters treating of the " lixternal Factors " and "Internal
Factors," which are dealt with as so many acting and re-

ading forces, there come two chapters on " Direct Equi-
libration" and "Indirect Equilibration"— titles which
of themselves imply an endeavour to interpret the facts in

terms of Matter, Motion, and Force. It is in the second
of these chapters that the phrase "Survival of the Fittest"

is first used ; and it is there used as the most convenient
ph\ Biological equivalent for the purely physical statement
which precedes it.

Respecting the adequacy of the explanation, I, of course,

say nothing. But when Prof. Cope implies that no expla-

rjiition is given, he makes still more manifest that which
is already made manifest by his mis-quotation— either

that he is speaking at second hand, or that he has read
with extreme inattention. Herbert Spencer
Athenjeum Club, Jan. 29

THE CHANCE OE SURVIVAL OE NEW
VARIETIES

A N argument first urged by the writer of an article on
-^~*- the " Origin of Species " in the North British
Kcvicii) for June 1867, regarding the probability of the

preservation of a new modification or variety among the

descendants of a plant or animal, has of late attracted

much attention. It has been discussed at length by Mr.
Mi\-3rt, one of the ablest critics of the Darwinian theory,

and Mr. Darwin himself has, with characteristic candour,
ascribed great, and as I believe undue, importance to the
in'crences drawn from it.

To some extent I agree with the remarks of Mr. Davis,
published in your journal of the 2Sth December last, but
I vfnture to think that the soundness of the argument in

question has not been thoroughly tested, and that it will

not bear close examination. The calculus of probabilities

is a very subtle instrument, and, even in what appear to

be its simpler applications, a very fallacious one, if every
step in the process is not carefully considered
The reviewer started with a seemingly simple state-

merit of the case— '' A million creatures are born ; 10,000
surviv-e to produce offspring. One of the million has
twice as good a chance of surviving ; but the chances are

* By way of correctirg a further misapprehension ( f Prof. Cope, I may
here point out that this concep'ion, in its less developed form, goes back to a
much earlier dale than the " Piinciplesof liiology ' to which he refers. In the
iVcstminsttr Kt'vieju for April 1852 (pp 49S-500), 1 have contended that
" tliis inevitaVIe redundancy of numbers—this constant increase of people
beyond the means of subsistence," necessitates the continual carrying-otiof
" those in whom the power of ^elf-preservalion is the least;" that all being
sniiject to the " increasing difficulty of getting a livmg which excess of fer-

tility entails.'* there is an average advance under the pressure since ' only
those who do advance under it eventually survive ;" and these " must be the
.select of their generation," There is however, in the cssiy from which I here
quote, no recognition of what Mr. Darwin calls "spontaneous variati n," nor
of that d.vt-r£t;nce oftype which this natural selective process is shown by him
to produce.

50 to I against the gifted individual being one of the ten

tliousand (at first erroneously printed 'hundred') sur-

vivors." The fallacy here lies in the assumption that

under the conditions which, according to the Darwinian
theory, enable natural selection to become an efficient

modifying agent, the chance of survival of a favourable

modification can be correctly represented by the ratio of

2 to I.

To avoid complication let us confine the argument to

non-dictcious plants or self-fertilising lower animals. The
preservation of a new variety or modification of structure

depends upon two separate elements r< lated respectively

to growth and reproduction. The individual must reach
maturity, and must reproduce offspring, and for each of

thtse processes it must be able to overcome the obstacles

oftL-red by the action of other organic beings, and by ex-

ternal physical conditions. As a general rule we may
assume that the same modification does not aflect both
growth and reproduction, and as the main stress of the

struggle for existence turns on the dangers that affect the

early period of growth, and the difficulties attendant on
the production of healthy offspring, we shall sufficiently

illustrate the subject in hand by considering these sepa-

rately.

The chance of a modified individual growing to matu-
rity depends upon its power of resistance to, or escape
from, the various hostile agencies that surround the young
animal or plan', whose combined influence is (by hypo-
thesis) such that but one out of every hundred reaches
maturity. Let us assume, for the sake of illustration, that

the most important dangers to which the creature is ex-

posed arise from physical conditions— such as excessive

drought or damp— and from other organisms, as when
it is the favourite food of some common animal. Now
let the supposed modification affect the former relation.

Let the modified organism be better fitted to resist

drought ; the result will be an enormous probability in

favour of its escape from a danger that may destroy nine-

tenths of the unmodified creatures around him, and a
similar argument will apply to such a modification as

would make the individual modified distasteful, or less

than usually attractive, as an article of food. In point of
fact, the dangers arising from external physical conditions

are usually far less constant in their action than those
arising from organ c foes, and it is quite conceivable that

even in the extreme case of a modification originating in

one single individual of a species, if it were such as to

give a decided advantage in that direction, the balance of

probability would be in favour of survival, and in case of
reappearance among numerous individuals in the next
generation, have a preponderating chance of ultimate
preservation.

The application of figures to measure the advantage
given by a modification relating to the capacity of a species

for reproduction involves no less difficulty, and may lead
to the most various estimates of the probability of sur-

vi\al. A variation in a plant which should double the
number of seeds produceti without lessening their vitality,

would give an advantage of 2 to i in the chance of pro-
ducing offspring, but this, as the reviewer has shown,
would not much increase the probability of the ultimate
prevalence of that variety. But if the numbers of a
plant were chiefly kept down by such a cause as the fruit

beng a favourite article of food, a modification of its

flavour that would lead to some other fruit being pre-
ferred would almost certainly lead to the perpetuation of
the variety with modified fruit, and not only to the rapid
destruction of the unmodified form, but also to a reduction
in the prevalence of some other plant.

For it must be recollected that the struggle for exist-

ence is not limited to the offspring of a single species.
The rivals of each organism arc all around, and the
chance of survival of a new variety may be enormously
increased if it be not only better able to resist hostile
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agencies that the unmodified form of the same species,

but better than other rival organisms that may be its

competitors in the struggle for existence.

I make these remarks without any desire to press the
conclusion to an extreme length. I am not one of those
more Darwinian than Mr. Darwin himself, who believe

that the theory of Natural Selection explains everything,
and has left no mysteries unsolved. I feel no doubt but
that very many modifications arise that do not perpetuate
themselves by the survival of a sufficient number of simi-

larly modified individuals, e\en in cases where the varia-

tion may be slightly favourable ; but I cannot admit the
validity of an argument that goes to the very root of the
principle of Natural Selection, and leads, by the appear-
ance of exact reasoning, to a result that every naturahst
feels to be absurd.

In truth, it is impossible to assign any limit to the
amount of probability in favour of the preservation of a
new variety. In the absence of disturbing causes affect-

ing the equilibrium which the conditions hitherto existing
in a given region tend to establish between the numbers
of each species, it may be safe to assume that the proba-
bility of any new variety establishing itself is but small.

But let that equilibrium be disturbed—let some hitherto
unknown plants spread widely, as so many European
weeds have done in Australia. This must lead to a cor-
responding diminution in the number of individuals of
the previous vegetable inhabitants of the country, and a
corresponding reduction among the animals that fed upon
them. Let one of these animals be modified so as to be
able to derive nourishment from the intrusive species.

Is it not evident that the chance of its survival, and that

of its similarly modified descendants, would be so great
as to approach to certainty, unless the modification hap-
pened to bring with it other counterbalancing disadvan-
tages,' John B.\ll

THE USE AND ABUSE OF COMPLIMENTARY
NAMES

'T~'HOSE whose fortune it is to work in some particular
-• branch of science which has not been by any means

exhausted, and to encounter daily some nev/ form from an
unexplored region which seems to warrant recognition

as a new species, are often in difficulty to obtain a
suitable name, one which shall distinguish the new species

from its congeners, or give indication of one of its most
prominent characteristics. It would seem that some (I

fear many) are not so fully impressed as they should be
with the importance of giving appropriate specific names
to new species. " Trivial " names is in many cases an accu-
rate designation. When a new name has to be given, it

seems to me that the first effort should be directed towards
applying a name which has at least some connection
with the object to which it is applied, and if possible

indicate one of the features by which its specific distinc-

tion is established. In very large genera this will often be
difficult, but seldom impossible, if sufficient reflection be
permitted. This presupposes, of course, clear notions of
what are the distinctive features of the new species, and
something more than a mere superficial knowledge of its

congeners. The custom of giving complimentary names
has considerably increased of late years, and seems almost
to have culminated in absurdity. It is never a thankful
office to impute blame, or point out the failings of others,
and I should never have ventured to draw attention to
this subject did I not conceive that the application of
complimentary specific names has become an abuse which
needs to be protested against. I am willing to concede
that the occasional dedication of a new species to some
acknowledged authority, one who has published a mono-
graph of the genus, or who has identified himself more or

less with the subject, may be a graceful compliment ; but
even this should hardly supersede a name indicative of
some special feature in the new species. My own feelings
are in favour of wholly restricting such compliments to
generic names. But wherefore should a mere collector,
one who has stumbled over a new species by mere acci-
dent, by collecting everything that came in his way of a
particular kind, unable perhaps even to recognise generic
distinctions, be flattered by having his name attached to
the new form by some one who has had all the scientific
labour in examining, describing, and naming it for him ?

Has science no higher aim than that of scattering com-
pliments ? It must cause many a smile to pass across
the countenances of the unscientific if they open a new
cryptogamic flora, a monograph, or even glance through a
volume of some scientific journal, to see on one page how
Mr. Brown ventures to name something new in honour of
his friend Mr. Robinson, and a few pages further on Mr.
Robinson returns the compliment in favour of Mr. Brown

;

or in another case how in five or six genera, extending
over as many pages, the same " indefatigable col-
lector ''

is honoured by having his name as many times
repeated, as if new species were only so many pegs on
which compliments are to be suspended. My own expe-
rience is very much restricted to cryptogamic botany, and
my remarks may be much less pertinent to other branches
of natural science. Zoologists may not be addicted to
such forms of flattery. Continental mycologists are cer-
tainly very great sinners in this respect. My object iit

drawing the attention of readers of N.\turh to this sub-
ject is to protest against this "abuse of complimentary
names," and to ascertain if some definite restriction can-
not be placed upon this tendency to encumber our lists

with an array of names which convey only one meaning,
and which I would designate " flattery names.'' I hardfy
think it necessary to cite particular instances, as a ques-
tion of this kind should be decided upon its merits, and
without the introduction of personalities. The sceptical
should make the experiment with some recent volume
containing descriptions of new species. In one contin-
gency, I think that it is not only admissible but advisable
to use a complimentary name. If an author describes a
species under a name which has already been adopted in
the same genus, it would be very inconvenient to have
the one specific name applied by two authors to different

things. In such a case it is the custom for any one who
may be working up and publishing a synopsis of the genus
to suppress the most recent of the two specific names,
and apply to it the name of the author who unconsciously
fell into the error. Provided always that he recognises
the species having priority of name as a valid member of
the genus, there cannot be much abuse of this recog-
nised practice, against which I have nothing to urge. It

would be simple folly to make laws which there is no
power but "common sense" to enforce ; and no decision
which I may determine upon will be binding upon any
one save myself

;
yet I cannot but regret that any who

have laboured year after year in love for their own special
branch of science, often following it for its own sake alone,
through many sacrifices, should be tempted to employ the
knowledge they have so acquired as a means whereby to

compliment their friends or flatter their inferiors, forgetful

of the practical sarcasms that they are hurhng at their

own pursuits. M. C. C.

THE ECLIPSE OBSERVATIONS AT BEKUL
'X*HE illustrations which accompany this, for the loan
•* of which we are indebted to the courtesy of the
Editor of the lUustratcd London News, are from photo-
graphs of the Eclipse party stationed at Bekul, taken by
Mr. McC. Webster, the Collector of South Canara. The
first represents the fort in which Mr. Lockyer and Captain
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Maclear had erected their instruments. Mr. Davis's pho-

too-raphic and Dr. Thomson's polariscopic observations

beino- carried on at a little distance below. The instru-

menfs represented are the g} reflector constructed by Mr.

Browning, with a mounting by Cooke, andthe double

refractor, consisting of two telescopes of si.\ inches aper-

ture, mounted on one of the universal stands prepared for

the Transit of Venus observations in 1874, and lent by the

Astronomer Royal.

The second is a representation of the bungalow

which formed the residence of the same party during their

stay in India, erected under the friendly shelter of a grove

of spreading banyan-trees. The temperature in the middle

of the day at Canara reaching commonly to 90° Fahr.

within doors, it will be seen how necessary was not

only the shelter of the trees for their residence, but

the umbrella which a native attendant is holding over the

head of one of the observers during the actual time of

observation.

ON THE INFLUENCE OF VIOLET LIGHT ON
THE GROWTH OF VINES, AND ON THE
DEVELOPMENT OF PIGS AND BULLS

GENERAL A. J.
PLEASONTON, from Philadelphia,

U.S., has been engaged since i86i with some very

interesting experiments on the influence of light, trans-

mitted through violet glass, in developing animal and

vegetable life. In April iiS6i, cuttings of vines of some

twenty varieties of grapes, each one yearold, of the thick-

ness of a pipe-stem, and cut close to the spots containing

them, were planted in the borders inside and outside of

the grapery, on the roof of which every eighth row of

glass was violet-coloured, alternating the rows on the op-

posite sides. Very soon the vines began to attract great

notice from the rapid growth they were making. Every

day the gardener was kept busy in tying up the new wood

which the day before had not been observed. In a few

weeks after the vines had been planted, the walls and

inside of the roof were closely covered with the most

hixurious and healthy development of foliage and wood.

In September of the same year Mr. Robert Buist, a

noted seedsman and horticulturist, from whom the General

had procured the vines, visited the grapery. After

examining it very carefully, he said ;

—
" I have been cul-

tivating plants and vines of various kinds for the last forty

years ; I have seen some of the best vineries and con-

ser\atories in England and Scotland ; but I have never

seen anything like this growth." He then measured some

of the vines, and found them forty-five feet in length, and

an inch in diameter at the distance of one foot above the

ground. And these dimensions were the growth of only

five months !

In March 1862 they were started to grow, having

been pruned and cleaned in January of that year. The
growth in this second season was, if anything, more
remarkable than it had been in the previous year. Besides

the formation of the new wood, and the display of the

most luxuriant foliage, there was a wonderful number of

bunches of grapes, which soon assumed the most remark-

able proportions—the bunches being of extraordinary

magnitude, and the grapes of unusual size and develop-

ment.
In September, when the grapes were beginning to colour

and to ripen rapidly, Mr. Buist visited ttie grapery again,

and estimated that there were 1,200 pounds of grapes.

General Pleasonton remarks that in grape-growing coun-

tries, where grapes have been grown for centuries, a period

of time of from five to six years will elapse before a single

bunch of grapes can be produced from a young vine
;

while here, only seventeen months after, his grapery had
yielded the finest and choicest varieties of grapes.

During the next season (i)'63) the vines again fruited,

and matured a crop of grapes, estimated, by comparison

with the yield of the previous year, to weigh about two

tons ; the vines were perfectly healthy, and free from the

usual maladies which affect the grape. Many cultivators

said that such excessive crops would exhaust the vines,

and that the following year there would be no fruit ; as it

was well known that all plants required rest after yielding

large crops. Notwithstanding, new wood was formed this

year for the next year's crop, which turned out to be quite

as large as it had been in the season of 1863 ; and so on,

year by year, the vines have continued to bear large crops

of fine fruit without intermission for the last nine years.

They are v-ovi healthy and strong, and as yet show no

signs of decrepitude or exhaustion.

The success of the grapery induced General Pleasonton

to make an experiment with animal life. In the autumn
of 1 869 he built a piggery, and introduced into the roof

and three sides of it violet-coloured and white glass in

equal proportions—half of each kind. Separating a recent

litter of Chester country pigs into two parties, he placed

three sows and one barrow pig in the white pen, and

three other sows and one other barrow pig in the pen

under the violet glass. The pigs were all about two

months old. It will be observed that each of the pigs

under the violet glass was lighter in weight than the

lightest pig of those under the sun-light alone in the

white pen. The two sets were treated exactly alike;

fed with the same kinds of food, at equal intervals of

time, and with equal quantities by measure at each

meal, and were attended by the same man. On the 4th

of May, 1870, the six sows, being weighed, the following

conclusion was obtained :
-

November 3, iS

March 4, 1870

r the violet pen

.. 122 lbs.

... 520 lbs.

Under the white pen?.

144 lbs.

... 530 lbs.

Increase 39S lbs. ... 386 lbs.

Consequently, akhough the pigs placed under the violet

pens actually weighed 10 lbs. less than those under the

white pens ; yet, taking into consideration the 22 lbs.

less which the first pigs had previously weighed, there is

an actual gain of 1 2 lbs. The two other barrow pigs

oftcred nearly the same result.

The next experiment of General Pleasonton was with

an Alderney bull calf, born on Jan. 26, 1870. At its

birth it was so puny and feeble that the man who attends

upon his stock—a very experienced hand—told him that

it would not live. He directed him to put it in one of

the pens under the violet glass. In 24 hours a very

sensible change had occurred in the animal.
_
It had

arisen on its feet, walked about the pen, took its food

freely by the finger, and manifested great vivacity. In a

few days his feeble condition had entirely disappeared.

It began to grow, and its development was marvellous.

On March 31, 1S70, two months and five days after its

birth, its rapid growth was so apparent that, as its hind

quarter was then growing, he had it tneasured. Fifty

days afterwards it had gained six inches in height, carry-

ing its lateral development with it. The calf was turned

into the barn yard, and manifested every symptom of full

tiiasculine vigour, though at the time he was only four

monihs old. He is now one cf the best developed animals

that can be found anywhere.
This is only a very short rcsimic of the third edition of

a painphlet published by General Pleasonton, entitled,

" On the Influence of the Blue Colour of the Sky in De-

veloping Animal and Vegetable Life : as Illustrated in

the Experiments of the Author between the years 1 861

and 1S71" (Philadelphia, 1S71). 8vo. 24 pp.

The account of it which I had addressed to the French

Academy was followed by two different notes from

Cailletet and Bert. In my next article I will examine

them, with sonre references to the explanation of General

Pleasonton's experiments.

Paris, Jan. 10 Andr£ PoiJY
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MAGNETIC DISTURBANCES DURING THE
LATE TOTAL ECLIPSE

IN the list of papers read before the Paris Academy of

Sciences, which was given in last week's Nature, I

noticed one on the magnetic perturbations observed at

Alenqon during the late total eclipse. Now it would at

first sight appear reasonable to expect that any effect pro-

duced on the magnetic needle at Aleni^on by a pheno-

menon whose maximum phase was as far removed as

India or Australia, should have nearly equal effect on the

needle in England, and in all countries adjoining France.

It has moreover been established by frequent compari-

sons of carefully measured photographic records, taken at

different magnetic observatories, that any disturbance of

the earth's magnetic force is fc-lt almost simultaneously at

stations differing several hundred miles in both latitude

and longitude. 1 was, therefore, ju tified in supposing

that I should find some indications on our photo-magnetic

records of a disturbance corresponding to the perturba-

tions of the needle at Alcni^on, alluded to by M. Lion in

his note to the Academy. The result of my examination

of the records is, that there is not the slightest trace of a

disturbance on either the vertical or horizontal curves, and
that the declination magnet has been more than usually

quiet, although on the two previous days it happened to

have been somewhat disturbed about the hour at which
the totality of December 1 1 occurred.

Accidental causes influence too largely the readings of

a declination magnet for much reliance to be placed on
them, however careful the observer, when they are in open
contradiction to the photo-records of instruments whose
diurnal corrections are sensibly constant.

Stonyhurst Observatory, Jan. 28 S. J. PERRY

SCHOLARSHIPS AND EXHIBITIONS FOR
NATURAL SCIENCE IN CAMBRIDGE, 1872

THE following is a list of the Scholarships and Exhibi-

tions for proficiency in Natural Science to beoftered

in Cambridge during the present year :

—

Trinitv College.—One or two of the value of about
So/, per annum. The examination will be on April 5,

and will be open to all undergraduates of Cambridge and
Oxford, and to persons under twenty who are not members
of the Universities. Further information may be obtained

from the Rev. E. Blore, Tutor of Trinity College.

St. John's College.—One of the value of 50/. per

annum. The examination (in Chemistry, Physics, and
Physiology, with Geology, Anatomy, and Botany) will be
on the 1 2th of April, and will be open to all persons who
are not entered at the University, as well to all who have
entered and have not completed one term of residence.

Natural Science is made one of the subjects of the annual
College Examination of its students at the end of its

academical year, in May ; and Exhibitions and Founda-
tion Scholarships will be awarded to students who show
an amount of knowledge equivalent to that which in

Classics or Mathematics usually gains an Exhibition or
Scholarship in the College. In short, Natural Science is

on the same footing with Classics and Mathematics, both
as regards teaching and rewards.

Christ's College.—One or more, in value from 30/.

to 70/., according to the number and merits of the candi-

dates, tenable for three-and-a-half years, and for three

years longer by those who reside during that period at

the College. The examination will be on March 19, and
will be open to the undergraduates of this College ; to

non-collegiate undergraduates of Cambridge ; to all

undergraduates of Oxford ; and to any students who ai-e

not members of either University. The candidates may
select their own subjects for examination. There are

other Exhibitions which are distributed annually among
the most deserving students of the College.

Caius College.—One of the value of 60/. per annum.
The examination will be on March 19 in Chemistry and
Experimental Physics, Zoology with Comparative Ana-
tomy and Physiology, and Botany with Vegetable Anatomy
and Physiology ; it will be open to students who have not

commenced residence in the University. There is no
limitation as to age.—Scholarships of the value of 20/. each,

or more if the candidates are unusually good, are offered

for Anatomy and Physiology to members of the College.

— Gentlemen elected to the Tancred Medical Studentships

are required to enter at this College ; these Studentships

are four in number, and the annual value of each is 1 13/.

Information respecting these may be obtained from Mr.

B. J. L. Frere, 28, Lincoln's Inn Fields, London.

Clark College.—One or more of the value of 50/.

per annum. The examination (in Chemistry, Chemical

Physics, Comparative Anatomy and Physiology, and
Geology) will be on March 19, and will be open to

students intending to begin residence in October.

Downing College.—One or more of the value of

40/. per annum. The examination (m Chemistry, Corn-

parative Anatomy, and Physiology) will be early in April,

and will be open to all students not members of the

University, as well as to all undergraduates in their

first term.

Sidney College.— Two of the value of 40/. per

annum. The examination (in Heat, Electricity, Che-

mistry, Geology, Physiology, Botany) will be in October,

and will be open to all students who may enter on the

College boards before October i.

Em.manuel College.—One or more of the value of

40/. to 60/. per annum. The examination on March

19 will be open to students who have not commenced
residence.

Pembroke College.—One or more of the value of

20/. to 60/., according to merit. The examination in June

(in Chemistry, Physics, and other subjects), will be open

to students under twenty years of age.

St. Peter's College.—One from 50/. to So/, per an-

num, accordmg to merit. The examination, on April 4
(in Chemistry, Comparative Anatomy and Physiology, and

Botany), will be open to students who will be under

twenty-one years of age on October i, 1872, and who
have not commenced residence.

Although sevei-al subjects for examination are in each

instance given, this is rather to afford the option of one or

more to the candidates than to induce them to present a

superficial knowledge of several. Indeed, it is expressly

stated by some of the Colleges Jjiat good clear knowledge

of one or two subjects will be more esteemed than a

general knowledge of several.

Candidates, especially those who are not members of

the University, will, in most instances, be required to

show a fair knowledge of Classics and Mathematics, such,

for example, as would enable them to pass the Previous

Examination.
There is no restriction on the ground of religious

denomination in the case of these or of any of the

Scholarships or Exhibitions in the Colleges or in the

University. Further information may be obtained from

the tutors of the respective Colleges.

It may be added that Trinity College will give a Fel-

lowship for Natural Science once, at least, in three

years ; and that most of the Colleges are understood

to be willing to award Fellowships for merit in

Natural Science equivalent to that for which they

are in the habit of giving them for Classics and

Mathematics.

The following lectures in Natural Sciences will be

delivered at Trinity, St. John's, and Sidney Sussex

Colleges during Lent Term, 1872 :—
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On Sound and Light. (For the Natural Sciences

Tripos.) By Mr. Trotter, Trinity College, on Mondays,
Wednesdays, and Fridays, at 10, commencing Monday,
February 5.

On Electricity and Magnetism. (For the Natural

Sciences Tripos, a short course in continuation of that of

last term.) By Mr. Trotter, Trinity College, on Tuesdays
and Thursdays, at 9, commencing Thursday, February I.

On Electricity and Magnetism, for the special examina-
tion for the ordinary degree. By Mr. Trotter, Trinity

College, on Tuesdays, Thursdays, and Saturdays, at 11,

commencing Thursday, February i.

On Chemistry. By Mr. Main, St. John's College, on
Mondays, Wednesdays, and Fridays, at 12, in St. John's
College laboratory, commencing Wednesday, January 31.

Instruction in Practical Chemistry will also be given.

On Pah\?ontology. (The Annuloida, &c ) By Mr.
Bonney, St. John's College, on Mondays, Wednesdays,
and Fridays, at 9, commencing Wednesday, January 31.

On Geology. (For the Natural Sciences Tripos. Physical

Geology.) By Mr. Bonney, St. John's College, on Tues-
days and Thursdays, at 10, commencing Thursday,
February i.

A course on Stratigraphical Geology will be given in

the Easter Term. Papers will be given every Saturday
at II.

Elementary Geology (for the special examination), on
Tuesdays and Thursdays, at 11, commencing Thursday,
February 6.

On Botany. (For the Natural Sciences Tripos.) By Mr.
Flicks, Sidney College, on Tuesdays, Thursdays, and
Saturdays, at 12, beginning on Thursday, February I.

The lectures during this term will be on Structural and
Physiological Botany.
On the Physiology of the Nervous System. By the

Trinity Pra?lector in Physiology (Dr. M. Foster), at the

New Museums, on Mondays, Tuesdays, and Wednesdays,
at II, commencing Monday, February 5.

The Physiological Laboratory is also open for practical

instru:tion in Physiology to all those who have gone
through the elementary course.

NA TURAL SCIENCE A T OXFORD

THE following regulations have been issued for the

Final Honour Examination in the Natural Science
School :

—

Biology.— i. Candidates who offer themselves in the

Final Honour Examination for examination in Biology
will be expected to show an acquaintance, firstly, with

General and Comparative Anatomy ; secondly, with

Human and Comparative Physiology, inclusive of Physio-
logical Chemistry ; and thirdly, with the General Philo-

sopliy of the subject.

2. In these subjects the candidates will be examined
both by paper work and practically ; and will be required

to give evidence of being competent not merely to verify

and describe specimens already prepared for naked-eye or

microscopic demonstration as the case may be, but also

to prepare such or similar specimens themselves.

3, The following works are provisionally recommended
by the Board of Studies for use in the study of the above-
mentioned Departments of Biology. When the letter F
or G is prefixed to the title of a work, it will be under-
stood to indicate that the work is written in French or

German, and is not as yet translated into English :

—

General Anatomy.—Sharpey in Quain's Anatomy, ed.

7, 1867; The Micrographic Dictionary, by Griffiths and
Henfrey, now in course of republication ; The Histo-

logical Catalogue of the College of Surgeons, by Prof.

Quekett
; (G) Kdlliker's Handbuch der Gewebe-lehre, ed.

1867; :3!ri;ker'3 lljndbookof Human and Comparative

Histology, now in course of translation for the New
Sydenham Society.

Comparative Anatomy.—Huxley's Introduction to the
Classification of Animals ; Huxley's Anatomy of Verte-

brated Animals, 1871
;
(F) and (G) Gegenbaur's Grund-

ziige der Vergl. Anatomic, 1869 ;
(F) Milne-Edwards,

LeQons sur la Physiologic, 185 7- 1870 ; The Osteological

and Physiological Catalogues of the College of Surgeons,
by Prof. Owen ; The Anatomical and Physiological Cata-
logues of the Oxford Museum ; Flower's Osteology of

Mammalia, 1871 ;
(F) Cuvier's Ossemens Fossiles, ed. 2,

1821-1824;- Rolleston's Forms of Animal Life, 1870;
Bronn's Klassen und Ordnungen des Thierreichs, 1860-

1871.

Hutnan Physiology.—Carpenter's Human Physiology,
ed. 7, 1869 ;

(G) Funke's Lehrbuch der Physiologic, now
in course of re-pubUcation

; (G) Hermann's Handbuch
der Biologie, 1870; Dalton's Human Physiology ; Draper's

Human Physiology, 1856 ; (G) Ranke, Grundziige der
Physiologic, 1868

;
(G) Wundt's Lehrbuch der Physio-

logic, 1865 ; (G) Ludwig's Lehrbuch der Physiologie,

1 85 8- 1 86 1 ; (G) Budge's Lehrbuch der speciellen Physio-

logic des Menschen, 1862.

Comparative Pliysiology.— Carpenter's Comparative
Physiology, 1854 ; Marshall's Outlines of Physiology,

1867 ;
(F) Milne-Edwards' Legons sur la Physiologie

;

(G) Bergmann and Leuckart, Anatomisch-physiologische
Uebersicht des Thierreichs, 1855.
General P'lilosophy of Biology.—a. Darwin's Origin of

Species ; Van der Hoeven's Philosophia Zoologica, 1864,
L) ell's Principles of Geology, ed. 1870, chaps, xxxiv

—

xxxvii. ; Mivart's Genesis of Species ; Spencer's Principles

of Biology, 1 864- 1 867 ; Principles of Psychology, ed.

1 868- 1 87 1 ; b. Agassiz's Essay on Classification, chap. iii.

;

VVhewell's History of the Inductive Sciences (For a
Historical Survey of the Progress of Biology) ; c. Van
der Hoeven's Handbook of Zoology, 1857 ; Nicholson's

Manual of Zoology, ed. 2, 1871 (For Zoology) ; Van der
Hoeven's Philosophia Zoologica, lib. iv. ; Lyell's Prin-

ciples of Geology, chap, xxxviii—xli. (For Geographical
Distribution).

Ethnology and Anthropology.—Waltz's Anthropology
;

Brace's Races of the Old World, ed. 2, 1870.

4. Candidates may, in addition to the amount of work in-

dicated in the preceding paragraphs, bring up any of the
" Special Subjects " contained in the list appended below.

A candidate who offers himself for examination in a special

subject will be expected to show, firstly, a detailed prac-

tical acquaintance with specimens illustrating that subject,

for which purpose the catalogues in the University

Museum can be made available ; and, secondly, exact

knowledge of some one or more monographs treating of

it. Excellence, however, in a special subject will not

compensate for failure in any essential part of the general

examination. Every candidate must state, at the time of

entering his name for examination, what special subject, if

any, he takes in. List of special subjects and of books
recommended in connection with them :

—

Comparative Osteology.—Cuvier's Ossemens Fossiles,

any one of the five volumes ; Flower's Osteology of Mam-
malia ; Prof Huxley's Anatomy of Vertebrated Animals.

The Comparative Anatomy and Physiology of the

Organs of Digestion.—The Physiological Catalogue of

the Royal College of Surgeons, vol. i.
;

(F) Milne-

Edwards's Leqons, vol. vi. ; Articles " Stomach and In-

testine" and "Pancreas" in Todd's "Cyclopaedia of

Anatomy and Physiology ;" (F)J Schiff, Leqons sur la

Physiologie de la Digestion, 1S68.

77/1' Comparative Anatomy and Physiology oj the

Organs of Circulation and Respiration.—(F) Milne-

Edwards's Legons sur la Physiologie, vol. iii.
;
(F) Marey's

Physiologie Medicale de la Circulation du Sang, 1803;
(F) Bert, Legons sur la Physiologie Compar^e de la Re-
spiration, 1870,
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The Comparative Anatomy and Physiology of the

Nervous System.—(F) Leuret's and Gratiolet's Anatomic
Comparde du Systeme Nerveux, Tom. ii., par M. Pierre

Gratiolet, 1857 ;
(F) Vulpian's Lemons sur le Systime

Nerveux; Broivn-Sdquard's Lectures, 1S65.

The Comparative Anatomy and Pliysiology 0/ the Re-
prodiieiive Systems. — Physiological Catalogue of the

Royal College of Surgeons, vols. iv. and v.
;
(G) Kolliker's

Entwickelungsgeschichte, 1861
;

(F) Milne-Kdwards
Legons, vol. ix.

Ethnology.—Brace's Races of the Old World, ed. 2,

1870.

5. Candidates who offer themselves for examination
in Geology, Zoology, or Botany will be required to ex-

hibit practical acquaintance with those subjects to at least

the same extent as candidates who offer themselves for

examination in any one of the special subjects above
mentioned are required to do with reference to those sub-
jects. But they will not be required to go through the

same amount of practical work in the departments of

Biology not specially connected with Geology, Zoology,
or Botany as candidates who do not bring up any one of

these three subjects.

NOTES
The Senior Wrangler for the present year is Mr. Robert

Rumsey Webb, son of the late Mr. Thomas Webb, of Mon-
mouth. He was educated under the Rev. C. M. Roberts, M. A.

(St. John's College, Cambridge), at the Monmouth Grammar
School, and entered at St. John's College in October 1S6S,

having previoubly obtained a Somerset Exhibition by open com-

petitii-n. Mr. Webb's college tutor was Mr. J. E. Sandys ; his

private tutor Mr. Routh, of St. Peter's. Mr. Horace Lamb, the

Second Wrangler, was born at Stockport, in November 1S49,

was educated at the Stockport Grammar School, and for a sh^rt

time studied at Owens College, Manchester. In the year 1868

he gained a minor scholarship at Trinity College, and in 1870

was elected to a Foundation Scholarship. He was placed in the

first class in the First B.A. Mathematical Honour Examination

in the University of London in 1870 ; and in the succeeding year

gained the Sheepshanks Astronomical Exhibition at Trinity

College. His college tutor was Mr. Prior
; private tutor, Mr.

Routh, of St. Peter's. Mr. Juhn Bascombe Lock, the Third

Wrangler, son of Mr. Joseph Lock, of Dorchester, was educated

at the Bristol Grammar School. In the Easter Term of 186S he

obtained an open Mathematical Scholarship at Caius College,

where he obtained a Foundation Scholarship in May. Mr.

Routh was his private tutor, and Mr. N. M. Ferrers his college

tutor.

The following are the lectures on Science at the University of

Oxford this term :—The Rev. Bartholomew Price, the Sedleian

Professor of Natural Philosophy, on Light ; theSavilian Professor

of Astronomy, Rev. C. Pritchard, on Newton's "Principia" and

the Lunar Theory ; Prof Clifton, Professor of Experimental

Philosophy, on Experimental Optics ; Prof. Westwood, Professor

of Zoology, on the Classes and Orders of Articulated Animals
;

Prof Phillips, Professor of Geology, on the Geology of the

country round Oxford ; Prof. RoUeston, Professor of Anatomy,
on Digestion. In addition to these lectures Prof Clifton an-

nounces that the physical laboratory of the University will be
open daily for instruction in Practical Physics from 10 to 4
o'clock each day. Prof. RoUeston proposes to form classes for

practical instruction as in former Terms. The Chemical
Laboratory is open as usual for Quantitative and Qualitative

analysis. Dr. Aclmd, the Regius Professor of Medicine, als :

annuunces that, in addition to his course ol clinical instruction ai

the infirmary, he "will also on days and places to be hereafter

mentioned demonstrate on the spot sanitary defects in a town and

in a village, illustrating thereon principles of general and special

sanitary administration." In the Laboratory of the Medical

Department at the University Museum various methods of exa-

mining water and other subjects connected with sanitary science

will be taught, commencing on February i, by Mr. C. C. Pode,

M.B., Exeter College, with the assistance of Mr. S. J. Sharkey,

B. A., of Jesus College. Those lectures and demonstrations on

sanitary matters are a novel and peculiarly-interesting feature in-

troduced this Term for the first time.

Dr. Paget has been appointed Regius Professor of Medicine

at the University of Cambridge.

The Professorship of Botany in the Royal College of Science

for Ireland is vacant by the resignation of Prof. W. T. Thiselton.

Dyer.

The King of Italy has conferred upon Mr. Edward Whym-
per, Vice-President of the Alpine Club, the decoration of

Chevalier of the Order of St. Maurice et Lazare, "in recognition

of the value of his recently pubUshed magnificent work upon the

Alps."

We have to record the death, on Saturday last, of Dr. W.
Baird, F. R.S., of the Zoological Department of the British

Museum, at the age of 69.

The American Academy of Arts and Sciences on the 9th of

January presented the American Rumford Medals to Mr. J.

Harrison, jun., of Philadelphia, for his invention of safety

boilers. The medals are provided for by an endowment fund or

gift of 5,000 dols. in the United States Funds, to the Academy,

made by Count Rumford in 1796. By the conditions of this

endowment the interest of the fund is to be applied " every

second year" to the procuring of two medals, one of gold and

one of silver, in value equal to the amount of two years' interest

of the fund (600 dols.), and these medals (or their equivalent in

money) are to be awarded to the author of the most impor-

tant discovery or useful improvement in the application of

heat or light, which shall, in the opinion of the Academy,

"tend most to promote the good of mankind." Although

the fund was provided at that early day no discovery or im-

provement of sufficient importance, in the opinion of the

Academy, appeared until 1S59, when the first award was
made to Dr. Robert Hare, of Philadelphia, for his compound
oxy-hydrogen blowpipe and improvements in galvanic apparatus.

Since then the awards of the medal have been as follows ;— 1S62,

Jo'nn B. Ericsson, for his caloric engine ; 1S65, Prof. Daniel Tread-

well (Harvard College), for improvements in the management of

heat ; 1867, Alvan Clark, for improvement in lens of refracting

telescope; 1870, George H. Corliss, Providence, for improvements

in the steam-engine ; 1871, Joseph Harrison, jun., Philadelphia,

for "the mode ofconstructing steam boilers invented and perfected

by him," which " secures great safety in the use of high-pressure

steam, and is, therefore an important improvement in the appli-

cation of heat."

A MEETING in aid of the Livingstone Exploration Fund was

held in the City of London on Tuesday last, the Lord Mayor in

the chair ; the subscriptions received in the room amounting to

over 250/. Sir H. Rawlinson announced at the meeting that he

had that day received from the Foreign Office a despatch which

was to be presented by Lieutenant Llewellyn Dawson to the

Government agent at Zanzibar, in which Dr. Kiik was in-

structed to give to Lieutenant Dawson all the advice and assistance

in his power, and was authorised to advance any sum which

might be required for the purposes of the expedition within the

limit of the balance of the Government grant of 1,000/ , which

remained in his hands, and which, according to the last account,

amounted to 650/. He also staled that the subscriptions already

received reached 2,700/. or 2,800/.
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The Second Course of Cantor Lectures for the session will

be delivered by tlie Rev. Arthur Rigi;, M. A., on "M'-chanism."

Tlie first lecture will be given on Monday evening, leb. 5, at

eight o'clock, and the remainder on following Mondays ti'l

March 11.

The Alhaueiim states that Mr. E. J. Reed, C.B., late Chief

Constructor of the Navy, i5 about to establish a new quarterly

magazine of a scientific character, the first number of which will

appear early in March, to be devoted to the improvement of

nival architecture, marine engineering, steam navigation, and

seamanship generally. It will be called N'lval Science, and will

be under the joint editorship of the Rev. Dr. WooUey, Director

of Education to the Admiralty, and Mr. Reed.

The following are th; number of entries for the clisses at the

Newcastle College of Phyical Science for the present term :
—

Evening classes— chemis'ry, 36 (incUiding one lady)
;
physics 4°

(including four ladies)
;
geology, 19 ; alvanced matht-matics, 15;

elementary mathematics, 24 ;
political economy, 12 (this clabs

will not be held). Day classes. New entries at Epiphany term

—

chemistry, 8 ;
physics, 7 ; mathematics, S ; geology, 3.

The following are appointed trustees to the Alder Memorial

Fund, of which we spoke last week :—Sir W. G. Armstrong,

Mr I. L. Bell, Mr. J. Blacklock, Mr. \l. B. Brady, Mr A.

Hancock, Mr. D. P. Morison, Mr. R. S. Newall, and the Rev.

A. M. Norman ; who have received the following suggestion

from the subscribers:— "That it should be suggested to the

trustees that the establishment of a College of Physical Science

in Newcastle appeirs to offer opportunities for the employment

of the fund in furtherance of zoological science, more likely to

be generally appreciated as a memorial of our late distinguished

naturalist than the scheme oiiginally proposed, and that in the

event ol the establishment of a chair of biology in the College,

the application of the interest of the fund might propprly take

the form of a scholarship or other reward for proficiency in

zoology, to be associated with Mr. Alder's name."

The Natural History Society of Newcastle-on-Tyne has re-

ceived a gift of 20/. from the Misses Bewick ; which sum is to

be applied in defraying the cost of new cabinets as they might

be required. The Society has also been presented with a most

valuable collection of fossils from Mr. M. R. Pryor, Fellow of

Trinity College. Cambridge, consis'ing of about 140 species of

Upper Greensand fossils from Cambridgeshire ; 130 species from

the Red Crag ; a line series from tlie Lower Greensand Copro-

lite Bed of the Eastern Counties ; a fair representative collection

from the Oxford Clay at St. Ives, Huntingdon ; and a number

of Chalk fossils ; all admirably mounted and named.

A RESOLUTION has been presented to the Congress of the

United States providing for the printing of a number of copies

of the report of the investigation by Prof. Hajden upon the

gtolo^y of Nebraska and Wyoming territory.

I^J a letter from Government House, Barbadoes, January

6, 1872, to one of our contributors, the Hon. Rawson Raw-

son writes :
— " Ai^assiz, Count Pourtales, and a party of savans

have just left this. The United States suiveying vessel in

which they go to the Pacific had to put in for .some slif;ht

repairs. 1 hey weie here for two days and I went on board and

spent one diy with them. Agassiz pronounced my collec-

tion of .'hells quite unique in scries of specimens, from the

youngest stage to adult. He was in ecstacics with the Holopus*

which he spent hours in examining, and 1 had to let him take it

away to describe it in all oetail. He had seen and studied

D'Orbigny's H. rait«ii, and thinks mine the same .'prcies,

but that it is of the normal form, while the one D'Orbigny

' Vide Notes on Hith/iiis. By Dr. J. E. Gray. Annals and Mag Nat.
Hist, vq!. viii., 4ih series, p. 394.

described was both incomplete and abnormal. I had Dr. Gray's

sketch with me, and certainly the resemb'ance to it was very

great. I think I may fairly regard it as the gem of my collec-

tion ; but in writing of it I must not forget to tell you of our

day's dredging. It was successful be\ond our expectations—four

live specimens of a fine new crinoid, like Apiaoiiais, which

Agassiz was able to watch alive for hours ; a Plcurotoinaria

Qaoyana, of which tlie artist was able to draw the animal ; a

new an-^ wonder ully beautiful species of Latiaxis, Brachiopods

In any numljer, vitreous sponges in nnss, some new Echini. Vou
can fancy ihe state Agassiz was in, and time would quite fail me
to tell you of all the interesting things he said about the various

forms as he recognised them. Need I say that all this has

determined me to make an effort to get our shores dredged,

beginning in shallow and going out to the depth ihey dredged at,

i.e , about forty or fifty fatfioms. We shall, doubtless, get lots of

treasures, upon the duplicates of wliich you shall have first

claim."

Prof. B. A. Goui.D writes fiom the Argentine National

Observatory at Cordoba, under date December 8. 1871, that the

new observatory had then been formally inauguratrd about si.'C

weeks, af er a series of most unexpeced and vexatious obstacles

and delays. The climate had, however, proved far less propitious

than had been expected, the cloudy nights being nearly as

numerous as the clear ones, although no ram falls during one

half the year. When, hovvever, t^e sky is clear, it is of a won-

dioustransparency.starsof the seventh magnitude being distinctly

visible on favourable nights to the naked eye, and the planets

magnificent in their brilliancy. The large equa'orial was already

in adju.tment, and Prof. Gould had had some beautiful views of

Saturn. Owing to :he breaking out of the epidemic in Buenos

Aires at the beginning of 1S71, all communication with Europe,

by post or otherwise, had been a' most entirely suspended during

the year ; faint rumours of the success of the eclipse observations

in Spain in December 1870 had but just reached Cordoba.

A BLACK marble slab, bearing the following inscription in

brass characters, has just been placed over the grave of the late

Sir John Herschel, in the north aisle of the nave of Westminster

Abbey :
—

JOHANNES herschel
GULIELMI HKkSCHEL

NATU OPERE FaMA
FILIUS UNICUS

"CCELIS EXPLORATIS"
HIC PKOPK NEWTONUM

RRQUIESCIT
GENERATIO ET GENERATIO

MIRACILIA DEI NARKABUNT
PSALM. CXLV. 4, 5.

VIXIT LXXIX. ANNUS
OBIIT UNDtCIMO DIK MAII

A D. MDCCCLXXL

The following account of the fall of a meteorite is taken from

Gruiethuisen's "Naturgeschichtedes Gestirnten Himmels:"—On
July 24, 1790, at 1030 P.M. a fiery globe larger and brighter

than the full moon, as seen fnim Morme-, passtd from S. to N.

in 2s. , and burst leaving a white cloud. 3 m. after explosion

the two observers heard a heavy thunder-clap that shook the

windows and opened some of them. The 15 leagues distant

chain of the Pyrenees grve a c mtinuous echo lasting 4s.

The fragments fell in exTaordinary qumtity between Juliac and

Barhoan, 4 hours N. and 5 hours NE. from Mormes ; they fell

fused so as to bake the impression of straw, and mske no sound

on the roof ol houses, weigh ng 4 "loth" to 20 "pfund."

The bill of fire was seen from Bayonne, Auch. Pau, Tanbes,

Borde.iux, and To.ilouse, from the latter place only as something

larger than a fixed s'ar.

We give a fuller account of the volcanic eruption at Ternite
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alluded to by our correspondent Mr. A. B. Meyer in Nature
for January iS. The Batavia Handelsblad of Sept. 25 states

that on the afternoon of Aug. 7 a violent earthquake was

felt, of which the exact direction was unknown. The Ternate

mountain had from 9 a.m. caused a dull, rumbling sound to be

heard, varied at intervals by lofld reports, and began in the course

of the day to cast out streams of lava. The sky looked dark,

and the whole country round about was darkened by the down-

coming clouds of smoke. Luckily a southerly wind sprung up,

which gave another direction to the glowing lava-streams flowing

landwards, and led the fire in seven currents to the ravines. This

frighiful natural phenomenon held on during the night between

the 7th and the 8th. The inhabitants, thinking their island to

be doomed, could not sleep, and passed the night outside their

houses looking up anxiously at the furious volcano which seemed

to threaten them all with certain destruction. At day-break the

outburst became still worse, and the population began to fly to

the islands of Tidore and Halmaheira. The eruption of fire

and stones held on for about twelve days, after which it became
less. The damage done tn houses and plantations is enormous,

but has not as yet been accurately ascertained. This outburst

v/as the most violent known at Ternate within the memory of

man. The whole island shook from the underground motion.

A moment of rest was followed by another explosion, which

shook the houses to their foundations. There were, luckily, only

some slight earthquake-shocks felt. On Aug. 28 the volcano

was again at rest, at least, only a small cloud was seen coming
out of the crater.

We take the following from the Times of India :
—" The

IVestcrn Star, which is par excellence, the journal for marvels,

tells the following story of a murder :—The manner in which the

murderers were detected would, our contemporary adds, if true,

go far to prove the Darwinian theory. The story briefly told is

this : A Madrassee had a monkey which he was very fond of.

The man had occasion to go on a journey, and took with him
money and jewels, and his chum the monkey. Some rogues

determined to rob him of everything he had ; accordingly they

lay in wait for him and murdered him. Having secured the

money and jewels they threw the murdered man into a diy well,

and having covered it up with twigs and dry leaves, they went
home. The monkey, who was on the top of a tree, saw the

whole of the proceedings, and when the murderers departed he
came down and made tracks for the Tahsildar's house, aud by

his cries and moans attracted the attention of that functionary.

Inviting the Tahsildar by dumb signs to follow him, the monkey
went to the well and pointed downwards. The Tahsildar there-

upon got men to go down, and of course the body was dis-

covered. The monkey then led the men to the place where the

jewels and money were buried. He then took them to the

bazaars, and as soon as he caught sight of one of the murderers

he ran after him, bit him in the leg, and would not let him go
till he was secured. In this way all the murderers were caught.

The men, it is said, have confessed their crime, and they now
stand committed for trial before the Tcllicherry Court at the en-

suing session. That monkey, we think, ought to be made an
inspector of the police."

The Panama papers report an increasing demand for the

Colombian gaucho, and urge the Government to the enactment
of regulations to prevent the entire destruction of the forests of

these trees in Darien, where they are most abundant. Instead

of simply treating the trees for the juice, as the maples are managed
in the United States, the tree is cut down, and, of course, no
further benefit can be derived from it. In illustration of the ex-

tent to which this vegetable product is now being collected, the

Panama Star and Herald informs us that 160 tons had just been

brought to that city as the cargo of a single vessel, mostly from

the vicinity of Guayaquil.

SCIENTIFIC SERIALS
The Scottish Naturalist for January.—This number is mainly

occupied by a number of short papers illustrative of various
subjects of interest or novelty in the natural history of Scotland,
among which we may notice especially the British species of
Cramhus, a genus of moths, by the Editor ; on the Cachalot or
Sperm-whale (Physcter macroicphatus] of the north-east of Scot-
land, by Robt. Walker, with plate ; and the commencement of
the Editor's " Insecta Scotica," an essay to catalogue the insects
inhabiting Scotland, with a map to show the natural divisions of
the country into the 12 districts adopted in the list. The intro-
ductory remarks to the Editor's catalogue of Lepidoptera are
valuable, and the article, when completed, promises to be an
important contribution to British zoological literature.

The American Jonrnal of Science and Art for November
1871 opens with a continuation of Prof. Le Conte's elaborate
paper on " Some Phenomena of Binocular Vision. " Prof. Dana,
in an article on the position and height of the elevated plateau
in which the glacier of New lingland in the glacial era, had its

origin, considers that the idea of one central glacier source for
the whole continent is without foundation. The icy plateau he
locates at the watershed between the St. Lawrei^ce valley and
Hudson's Bay at an altitude at least 4,500 feet above the present
level. With the exception of a preliminary catalogue of the
bright lines in the S[ ectrum of the chromosph-re, by Prof. C.
A. Young, which we propose to reprint, the remaining papers in
this number are chiefly chemical, and of varied interes-, but of
which it would be impossible to give the substance in the form
of a brief abstract.

The first article in the December number treats of the geological
history of the Gulf of Mexico, and is accompanied by a map, which
is, unfortunately, not coloured, and is hence somewhat obscure.
Thearticle is divided into three portions, treating respectively of the
cretaceous period, the tertiary period, and the quaternary beds.
This is followed by an article by Asaph Hall, on the Astronomi-
cal Proof of a Resisting Medium in Space. It will be remembered
that one of the main proofs of the e.xistenLC of the interstellar
nether is the retardation of Encke's Comet. So long ago as the
year 1819 Encke calculated that the periodic times of the comet
had diminished to the extent of more than half a day during
thirty- three years. Thus the perioric time between 1786 and
1795 was i,2oS' 1 12 days, while between 1805 and 1819 it was
1,207-424; and in order to account for the diminution, Encke
adopted the hypothesis of a resisting medium in space. From
later observations of this and other comets, Mr. Hall is led to
the conclusion that comets furnish no proof of the existence of
the ajther, and that the retardation of Encke's comet is due to
some unknown cause, possibly to the fact of its passing through
streams of meteoric matter, which may influence its motion.—Mr. Southworth gives an account of a new Micrometric Goni-
ometer eye-piece, formed by means of a micrometer capable of
measuring to the ^^-Juxr of an inch.—Dr. Dawson coniributes
an article on the bearing of Devonian Botany on questions
as to the Origin and Extinction of Species, in which he
expresses a hope that the further study of fossif plants may
enable us thus to approach to a comprehension of the laws
of the creation, as distinguished from those of the continual
existence of species. The other articles rela'e to the American
Spongilla, a Craspelote, Flagellate Infusorian, by Professor
H. James Clark ; description of a Printing Chronograph, by the
use of which it has been proved that "for three observers, twice
as many observations can be reduced in the same time as when a
recording chronograph is employed." The next paper was read
before the American Association at Indianopolis, and discusses
the longitude determination across the Continent. This emb dies
resu ts obtained by the Coast Survey, in their endeavours 10 de-
termine the longitude of San Francisco and various intermediate
points by telegraphic exchange of clock signals with the Harvard
Observatory.—The remaining papers treat of the Invertebrata
dredged in Lake Superior in 1871 ; .and of Kilauea and Mauna
Loa.

In the number for January 1872, the commencement of Vol. iii.

of the new series, we find a valuable article on Alpine geology by
Prof. Sterry Hun', in the form of a review of Favre's Reckerches
Geologiques. Mr. John Ue Laski notices the evidence of glacial
action on Mount Katahdin, the highest land in Maine, and
of the Devonian formation, now 5,000 feet above the sea,
the top of which he believes to have been overridden
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by the glacier. The total thickness of the glacier he

estimates at not less than 8,000 feet, and believes that by the

slow grinding motion of this ice-sheet all the surface of New
England became broken up to great depths. We have again a

number of chemical articles, and an interesting contribution to

geology by Mr. C. H. Hitclicock, on the Norian or Upper

Laurentian Group of New Hampshire. In this number there is

also, as usual, a variety of miscellaneous information on the

various branches of physical and natural science.

SOCIETIES AND ACADEMIES
London

Royal Society, January 25—" On the Action of Low Tem-

peratures on Supersaturated Solutions of Glauber's Salt." By

Charles Tomlinson, F. R.S.
" On the Elimination of Alcohol." By A. Dupre, Lecturer r,n

Chemistry at Westminster Hospital. Communicated by W.
Odling, F.R.S.—Obviously three results may follow the inges-

tion of alcohol. All the alcohol may be o.\idised and none be

eliminated, or a portion only may be oxidised and the rest he

eliminated unaltered ; or, lastly, all may be eliminated again un-

altered. Assuming the last to be the case, it would follow that,

if a certain quantity of alcohol be taken daily, the amoiuU

eliminated would increase from day to day until, at last, the

amount eliminated daily would equal the daily consumption, be

this time five, ten, or more days. If, on the other hand, all

the alcohol consumed is either oxidised or eliminated within

twenty-four hours, no increase in the daily elimination will take

place in consequence of the continuance of the alcohol die'.

Guided by these considerations the author undertook two series

of experiments, in which the amount of alcohol eliminated by

both kidneys and lungs was carefully estimated. The analytical

processes employed are described in detail. First series :
—

After a total abstinence from alcohol for eleven days, the urine

and breath were examined, after which, from the 12th to the

24th day, both inclusive, the author took 112 cub. centims. of

brandy daily (equal to 48-68 grms. absolute alcohol). The urine

and breath were examined on the 12th, the iSth, and the 24th

day. The urine was also cx.amined during the five days follow-

ing the cessation of the alcohol diet. The analytical results

obtained are given In a table. Second series :—After having

again abstained from the use of alcohol in any shape during ten

days, the author took 56 cub. centims. of bnandy (same as above)

at 10 A.M. on March the 29th. The urine was collected from

three to three hours up to the 12th, from the 12th to the 24th,

and during the next succeeding two days. The alcohol eliminated

in the breath was also estimated during the same intervals.

The analytical results are also arranged in a tabular form.

The results of both series may be summed up as follows :—

The amount of alcohol eliminated per day does not increase

with the continuance of the alcohol diet ; therefore all the

alcohol consumed daily must, of necessity, be disposed of daily
;

and as it certainly is not eliminated within that time, it must be

destroyed in the system. The elimination of alcohol following

the ingestion of a dose or doses of alcohol ceases in from nine

to twenty-four hours after the last dose has been taken. The

amount of alcohol eliminated, in both breath and urine, is a

minute fraction only of the amount of alcohol taken. In the

course of these experiments, the author found that, after six

weeks of total abstinence, and even in the case of a teetotaller,

a substance is eliminated in the urine, and perhaps also in the

breath, which, though apparently not alcohol, gives all the reac-

tions ordinarily used for the detection of traces of alcohol, viz.,

it passes over with the first poitions of the distillate, it yields

acetic acid on oxidation, gives the emerald-green reaction with

bichromate of potassium and strong sulphuric acid, yields iodo-

form, and its aqueous solution has a lower specific gravity and a

higher vapour tenn-OT than pure water. The presence of a sub-

stance in human mine and the urine of various animals, which

yields iodoform, but is not alcohol, had already been discovered

by IVl. Lieben. The quantiiy present in mine is, however, so

small that the precise nature of tills substance has not as yet been

determined. Finally, the author points out an apparent connec-

tion be-.ween this substance and alcohol. It was found that,

after the elimination due to the ingestion of alcohol had ceased,

the amount of this substance eliminated in a given time at first

remained below the quantity normally excreted, and only

gradually rose again to the normal standard. A caieful study of

this connection may perhaps serve to throw some light upon the

physiological action of alcohol.

"The Absolute Direction and Intensity of the Earth's Mag-
netic Force at Bombay, and its Secular and Annual Variations."

By Mr. Charles Chambers, F.R.S., Superintendent of the

Colaba Observatory.—The observations discussed in this paper

were taken at the Colaba Observatory during the years 1S67 to

1870, and consist of observations of Dip, Dechnation, and Hori-

zontal Intensity. The principal results deduced by the author

from these observations are shown in the following statement :

—

Calculated

probible

error

of

a

single
weeklydet<:rmi-
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for supplies, and unable to move ; Lul the last certain intelligence

will be three years old on the 30th of next May. The question

now is, shall this great and noble-hearted man be left to his fate?

In January 1870 the Treasury sanctioned a grant of 1,000/. to

send stores by natives from Zanzibar through the political agent

;

but tills method of affording relief failed, and neither letters from

Livingstone nor proof tliat he ever received the stores have

reached the coast. Mr. Stanley, an American traveller, has

also attempted to penetrate into the interior, but he was stopped

by disturbances at Unyanyembe. It has thus become clear that,

if Livingstone is to be relieved, a properly equipped expedition,

ably commanded, must be despatched from this country to do
the work. The Lords of the Treasury have declined to grant

any pecuniary aid to the expedition which is destined to bring

succour to Dr. Livingstone, who, it must always be remembered,

is Her Majesty's Consul for the interior of Africa. No adverse

decision from the Treasury will, however, l-e allowed to check

the necessary prep.arations, nor to retatd them for a sint;le day.

The known facts upon which the Council of the Society have had

to base their decision are few, but they all pointed to one obvious

course. According to the latest rumours, which were to some
extent corroborated by tlie great traveller's expressed intention,

Dr. Livingstone is in the Manyema country, to the westward of

Lake Tanganyika, where he may be prostrated by sickness, and
where, at all events, according to his last letters, he was urgently

in want of supplies. As experience has proved that it would
not be safe to entrust the charge of supplies to the Arab traders,

the only alternative is to despatch a relief expedition led by
Europeans, and the Council of the Society had determined on
that course. The fortunate accident that an excellent oppor-

tunity offered itself of reaching Zanzibar in the first steamer that

has ever made the direct voyage by the Suez Canal was a

sufficient reason for the rapidity with which it was necessary to

prepare and despatch the expedition. Nearly 200 persons had
volunteered to take part in the expedition, and the choice of a

leader had fallen upon IJeut. Llewellyn Dawson, R.N., a scien-

tific seaman, who possessed most of the qualifications which were
needed to fill so difficult and trying a post, and in whose ability and
judgment the Council had perfect confidence. It was intended that

he should be accompanied by a second in command, and the Foreign

Office had applied to the Admiralty that any naval officer who
served on this expedition should be rated on one of Her Majesty's

ships, so as to be allowed time and full pay. Mr. \V. Oswell
Livingstone, Livingstone's son, who was born twenty years ago
in the neighbourhood of Lake N'gami, would also accompany
the expedition. It was hoped that Mr. New, a gentleman con-

nected with the Mombas Mission, would act as interpreter, and
the party would in all consist of an escort of about fifty picked

men, besides porters. It would leave England early in February
in the Abydos steamer, chartered by Messrs. J. Wiseman and Co.,

who had generously undertaken to convey all stores free of charge,

and, if possible, to secure reduced charges for passages for the

members of the expedition." A discussion ensued on the read-

ing of this statement, in which Mr. J. R. Andrews, Dr. Purcell,

Mr. Lee, Mr. J. Ball, Admiral Collinson, Mr. Thorpe, the Rev.
Horace Waller, and others joined. The letter from the Treasury
declining to aid was called for and read, arjd comments made on
the possible meaning of the chief sentence in the letter—"A
new expedition is not the only means left through which Dr.

Livingstone's safety may with reason be hoped for." The
following communications were read;— i. "Letter to Dr. Kirk
on an Ascent of Kilimanjaro." By the Rev. Charles New, of

Mombasa. This letter describes the recent visit of the author to

Chagga and his ascent of Mount Kilimanjaro to the snow-line.

Mr. New had made a collection of plants growing in the upper
zones of vegetation on the mountain which he had forwarded to

Dr. Hooker at Kew. He described the varied zones, from the
tropical country at the base of the mountain up to the mag-
nificent snow-coloured dome which forms the summit. The
lower slopes were covered with dense forests of gigantic trees

clothed with mosses, the upper of heaths and green pastures.

2. "Ascent of the P.adass River and Visit to the Ahiin/s
Country in Northern Bonieo." By Lieut. C de Crespigny, R.N.
This journey was undertaken in the search of ourang-otangs or
Alias, which abound in that pare of Borneo. The I'adass rises

on the slopes of the lofty mountain Kini-balu, and flows through
a plain furrowed by the courses of many other rivers. Much
inlormation was given concerning the Ai/umis and Mmiits, and
other little-known tribes, and cases of the employment of ourang-
otangs as domestic servants, employed to collect fire-wood, &c.

,

were given.

Entomological Society, January 22.—Mr. A. R. Wal-
lace, president, in the chair.—The Rev. T. A. Marshall, and

Messrs. H. W. Bates, A. Mtiller, and F. Smith, were elected

into the council, to replace meniliiers retiring therefrom. Prof.

Westwood was elected president; Mr. S. Stevens treasurer;

Messrs. McLachlan and Grut, secretaries ; and Wv. Janson,

librarian. I'he retiring president read an address, and the meet-

ing ended with the usual votes of thanks to the officers.

Victoria Institute, January 22.—Mr. Charles Brooke,

F.R.S., in the chair.—Dr! W. M. Ord, "On the influence of

colloid matters upon crystalline forms," illustrated by numerous
diagrams and specimens. Having briefly defined the use of the

terms, he proceeded to show that when crystalline substance was
deposited in a colloid, such as gum or albumen, it assumed not a

crystalline, but a globular form. Diagrams showing the various

changes that took place illustrated this part of the lecture. The
action of salt water on the carbonate of soda in the case of the

shell of the lolister, and the changes in the organisms were ex-

plained ; the formation of bone in liawk-man tortoise and the

codfish were alluded to, and Dr. Ord concluded by drawing

attention to the importance of the investigation of the chemistry

of colloids.

Glasgow

Geological Society, January 11.—Mr. John Young, vice-

president, in the chair. Mr. James Thomson, F.G.S., read

a paper on I'aUvocoiyne scotiacm and P. radiatiim from the

carboniferous shales of the West of Scotland. He stated that

at the first excursion of the society to Corrieburn, in 1S58, he

had observed in some portions of shale a small, delicate, stellate

body which he could not refer to any genus or species he had

seen described. Since then, at various Saturd.ay aftertnoon ex-

cursions of the society, he had discovered other forms of a

similar kind. He had consulted the collections of the Geologi-

cal Society, the Government Museum of Practical Geology, and
the British Museum in London, without finding any similar

organisms ; and lacking the necessary facilities for prosecuting

the work himself, he had at length placed them in the hands of

Prof Duncan, in order that they might be identified and named.

On investigation Prof. Duncan found them to be new and un-

described forms wliich could only be referred to the Jlydrozoa.

The calcareous investments of these Paluocorynida made their

recognition as true Hydrozoa a matter of some difficulty ; but this

had been overcome by the examination of the anomalous genus

Biiiu-ria (Wright), which, as pointed out by Prof Duncan,
shows a very decided resemblance to the fossil under considera-

tion, the semi-solid investment being continued over the greater

part of the tentacles and upper part of the body. These minute

but interesting forms are found both in our highest and lowest

beds of limestone—at Roughwood, Broadstone, Auchiiiskeigh,

and Gare—and their discovery may be said to add another Imk
to the chain that unites the present with the remote past.—Mr.

Thomson also gave notes on a new species oiPaliZi/iiiius, from the

limestone shale of Auchinskeigh. It was most nearly allied to

Dr. Secular's species spluzricus, but differed in the form and
ornamentation of both the ambulacral and interambulacral plates.

He proposed to name it provisionally Pahvchiims scoticus. Mr.
Thomson exhibited the fossils and some beautiful microscopic

sections in illustration of his paper.

Paris

Academy of Sciences, January 22.—A paper by M. J.

Boussinesq on the geometrical laws of the distribution of pres-

sures in a homogenuous and ductile solid, subjected to plane

deformations, was communicated by M. de Saint-Venant.—M.
Faye read a note on Encke's comet and the phenomena which it

presented at its last appearance.— A sixth letter from Father

Secchi on the solar protuberances was read, containing a tabulated

tummary, with explanations of all the observations made upon

the protuberances during the year 1871.—M. Tremaux forwarded

a note on phenomena indicating the condition of the sidereal

medium.—M. Delaunay communicated a note by MM. Prosper

and Paul Henry, on the construction of very detailed celestial

maps, and exhibited a map prepared by them on the principle

indicated.—A note on the Meteorological Annual of the Paris

Observatory for 1S72, by M. E. Renon, was read; the author

criticises some of the numerical results given in that volume.—
M. E. Dubois presented a note on a marine gyroscope.— M. H.
de Jacobi communicated his researches on the induction currents

produced in the coils of an electro-magnet between the poles

of which a metallic disc is set in motion ; this paper contains
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results of great value.—A note by M. E. Liais on the spectrum

analysis of the zodiacal light and on the corona of eclipses

was read. The author states that he has found that the spec-

trum olthe zodiacal light is continuous, and calls attention to his

previous observations on the solar corona, the nature of which he

claims to have established in 1S58—MIVI. Becquerel presented a

note on the temperature of soil observed at the Jardin des Plantes,

at the Observatory, and at Montsouris during December 1871 at 10

centimetres below the surface.—M. I. Pierre read a note on the

simultaneous distillation of water and iodide of butyle, in which
he stated that iodide of butyle boils under water at 204'8°F.,
rising through the water in drops with a bubble of vapour
attached to each, and that during this ebullition the two liquids

pass over in the proportion of 21 water to 79 iodide. Iodide of

ethyle behaves similarly.—M.II. Sainte-Claire Deville presented

a report on a memoir by M. Griiner on the action of oxide of

carbon upon iron and its oxides.—A note by IVI. A. RosenstichI,

on a method of separating the two isomeric toluidines, was read.

—M. P. Thenard presented a note by M A. Houzeau on the

preparation of ozone in a concentrated state.—The discussion on
the subject of hcterogenesis, commenced at the last meeting,

was continued in two notes by MM. Balard and Fremy, and in

a paper by M. Pasteur on the nature and origin of ferments.

—

M. J. de Seynes also presented a note in reply to a passage in

M. Trecul's memoir.—M. Monnier read a paper on the functions

of the respiratory organs in aquatic larva;.—M. C. Bernard pre-

sented a memoir by MM. A. Estor and C. Saint-Pierre on the

analysis of the gases of the blood ; and M. Brongniart commu-
nicated a note by M. de Saporta on the fossil plants of the

Jurassic epoch.

Vienna

I. R. Geological Institution, January 16.—M. von TTauer

presented the third number of the " Memoirs of the Geological

Institution,'' containing a monograph of the Echinoderms of the

more recent tertiary deposits of the Austro Hungarian empire,

by Dr. G. Laube.—M G. Tschermak explained the contents of

a memoir sent by Dr. C. W. C. Fuchs, from Heidelberg, for the
" Mineralogische Mittheilungen." The author details the chemi-

cal processes which take place in lavas at the moment of the

eruption, and by the observation of broken crystals in the lava,

concludes that the melted masses, some time before the eruption,

must have had a higher temperature th.an in the moment of erup-

tion.—M. Th. Fuchs demonstrated some detailed .sections of the

upper tertiary strata in the neighbourhood of Vienna. They
seem to prove that the marine sands appear in some localities

below, in others above, the Leitha limestone.—M. Ch. Paul, on
the upper tertiary strata of Sclavonia. They are divided into

three difi'erent members, corresponding to the three great divisions

of the strata of the Vienna basin. The lowest division, the

marine beds, consists chiefly of calcareous strata, the Leithakalk.

The middle division, the Eaimatic beds, is formed of a large

mass of sandstones which are overlain by white sands of fresh

water origin. The congerian beds, finally, are separated into two
members—the lower containing large layers of lignite, and cha-

racterised by Uiiio maximus, Paliidiiia Sadlcii, and other species

of this genus with smooth shells ; and the upper, without lignites

and containing an entirely different fauna, also \\'ith many species

ol Pahidina with ribbed and ornamented shells.— Fr. von Hauer,

on new geological discoveries in Eastern Transylvania, made by
F. Herbich. Between Barsyek, on the Moldavian frontier, and
the region south of Kronstadt, a large range of mountains con-

sisting chiefly of calcareous strata is developed, which had for-

merly been regarded as belonging almost entirely to the Jurassic

formation. The recent investigations of Mr. Herbich, on the

contrary, show that here are developed almost all the particular

types of Alpine formations of mesozoic ages. The Trias is re-

presented by the Wurfenslater and Guttensiein limestone, which
are overlain by red Hallstatt marbles, with Amvwnitcs Aitilcr-

nicJiii, &c. ; the Lias by the Grosten and Adneth strata, &c. It

is very remarkable that some of these strata— for instance, the

Hallstatt marbles—are entirely wanting in the whole range of

the Northern Carpathians, which connect the Transylvanian

mountains vrith the Eastern Alps.
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RoY.\L Society, at 8,30,—On the Lunar Variations of Tylagnetic Declination

at Bombay; C. Chambers, F.R.S.-On a Possible Ultra-bolar Spectro-

scopic Phenomenon; Prof. Piazzi Smyth, F.K.S.—Dn the Normal
Paraffins: C, Schorlemmer, F.R.S.

SociETV OF Antiquaries, 8.30.—On a Camp opposite Clifton on Leigh
Down, with Remarks on Vitrified Forts : Rev. H. M. Scarth,

Chemical Society, at 8. -On the Relation between the Atomic Theory and
the Condensed Symbolic E.vpressions of tacts and Changes (Dissected
Formula): Dr. C R.A.Wright.

LiNNEAN Society, at 8.—On the Classification and Geographical Distribu-
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Geologists' Association, at 7.—Special General Meeting. — On the
Chloritic Marl Deposits of Cambridge : Rev. T. G. Bonney, F.G.S.

ARCH.tOLOGICAL INSTITUTE, at 8.

Royal Institution at 9.— On the Identity of Light and Radiant Heat :

Prof. Tyndall, F.R.S.
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Royal Institution, at 3.—On the Theatre in Shakespeare's Time : Wm.
B Donne.
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Royal Institution, at 2.—General Monthly Meeting.
Entomological Society, at 7.
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Anthropological Institute, at 8.—Anniversary Meeting.—On Here-

ditary '1 ransmission : Geo. Harris.—Strictures on Darwinism: H. H.
Howorth.—The Wallons : Dr. Charnock and Dr. Carter Blnke.
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Royal Institution, at 3.—On the Circulatory and Nervous Systems : Dr.
W. Rutherford, F.R.S.E.

Zoological Society, at 9 —Contributions to a General History of the
Sptngiadx, Part I : Dr. Eowerbank.—Notes on Rhinoceros sujnatrefisis,
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Kings of Juda; Ch, Clermont Ganneau,
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Geological Society, at 8.^0n the Geology ot the Neighbourhood of
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THE FOUNDATION OF ZOOLOGICAL
STATIONS

WHOEVER contemplates a little closely the state of

Science at the present time, must be struck with

the fact that, whilst in almost every other branch of public

and private life co-operation has been established, and

has worked out great results, its influence on the life of

Science is but small and insignificant.

This may sound strange to all those who know the

number of Scientific Societies, Academies, and Unions to

be found in England, Germany, America, Italy, France,

in short, everywhere where Science is cultivated at all.

But if one looks into the life of these societies, there is

not much co-operation to be found in them. They
publish periodicals ; but there are publishers who do quite

as well as societies, and sometimes even better. They

meet and talk science ; but this does does not add much
to the real progress of science. Sometimes they found

museums or cabinets, and this is a better service ; they

estabhsh a library for the use of their members, and this

is perhaps the best they do altogether. A man may be

fellow of twenty different societies, but that will not affect

much the progress of the scientific work he does ; if he is

member of certain academies his reputation may be raised

in the eyes of the outside public, but no essential help is

afforded by that either to him or to his work, except in

the case where such academy has some influence on the

Government, as, for instance, the Royal Society. The Me-

nagerie in the Regent's Park, established by the Zoological

Society, is one of the solitary instances in which, the ini-

tiative being taken by a scientific body, an institution has

been evolved, drawing immense revenue from the public

pocket, which is for the most part spent upon scientific

objects. It is the application of this method of securing

support which will be strongly advocated in the present

paper, as a practicable path for the future progress of

biological research.

There is also another great society in Britain which

does, perhaps, better work for science than any other.

This society is the British Association for the Advance-

ment of Science. Not only does its great and well-deserved

reputation make it powerful and influential, but also the

large sum of money it distributes annually for the direct

progress of science. This influence is due principally to

the fact that the best men in British Science participate

with great eagerness in the meetings of the Association

and lend to it all their personal authority and reputation.

The considerable sum of money to be distributed is due

to the great number of scientific and lay people that take

part in its meetings.

The combination of these two elements ought to be
imitated in every special branch of science. The times

are past when great scientific men did not condescend to

speak to a general public, and happily nobody believes

any longer that science must be lowered and lost, because

the general public looks at and hears a little of its inner

life. Great scientific men have an immense influence upon
the public, and that is an immense benefit to the public

;

on the other hand, the general public takes interest in, and

pays money for the progress of science, and that is a great

benefit for science.

The meetings of the British Association therefore are

an essential step in the right direction for lending science

the great help of co-operation. But a great deal more of it is

needed if that element is to supersede by-and-by the old

lines and ways of mere individual and disorganised action.

Especially is co-operation wanted in the single sciences.

Every one knows how great is the progress in meteorology

and astronomy brought about by the possession of special

laboratories and observatories. Even if all the universities

were extinct at once, these sciences would go on perfectly

well by the help of the observatories. Chemistry is aided

by innumerable laboratories, erected for practical pur-

poses. Mechanics governs the world and finds itself

at home everywhere, involving by its special character

many elements of co-operation.

Other sciences do not enjoy these privileges, though they

want them perhaps even more than some of those that

are in possession of them. Amongst the number of these

sciences, perhaps the most neglected in the way of co-opera-

tion is Biology, that science which occupies at present such

an eminent place in the public interest, and yet the most
neglected, in so far as no other science feels at present the

necessity of co-operation and organisation so much as

biology. The reason is a very obvious one. Biology has

undergone a complete revolution by Mr. Darwin's great

work. This revolution has augmented the number of

special problems in such enormous proportions that biology

is now completely at a loss to solve all these problems by
the aid of the means placed hitherto at its disposal, and
looks pretty much like a boy who has suddenly grown in

one year out of all his clothes, presenting the ridiculous

aspect of a man in a child's dress. The thing which a

father would do for his boy would be to go and buy
another dress. This obviously was also the idea of Prof.

Carl Vogt, who long since began an agitation for the

establishment of a zoological laboratory at the sea-coast,

of which agitation he wrote me in a letter the following

account :

—

" During the years 1844— 1847 the plan for the establish-

ment of an expedition was worked out at Paris by Milne-

Edwards, and I participated in it. The object was the in-

vestigation of a coral-island, and the establishment of a

station upon it for at least several years. The ship and the

station should be furnished with all possible things, espe-

cially for dredging-work. The scheme fell to pieces owing
to a question of etiquette. The commander of a man-of-

war of the Royal Navy would not submit to the direction

of a naturalist.

"As you know, I lived from 1S50 to iSj2 at Nice. The
instruments for observation, which I bought by the money
earned by literary work, consisted of a microscope, a surface

net, and some large sugar-bottles. I tried at the time by
the help of two deputies, my friends Valerio and Dunico,

to bring about the foundation of a zoological station at

Vniafranca, asking only for some rooms in the empty
buildings of the Darsena, and the establishment of some
tanks in them. Nevertheless I had not the least success,

" In the year 1863 my friend Matteucci became Minister

of Public Instruction in the kingdom of Italy. With him,

as a physicist who especially dealt with physiological

subjects, and who, understanding the necessities and wants
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of physical science, intended to make important reforms, I

easily arrived at a mutual understanding. It was his idea

to elevate the studies in Italy by introducing foreign, es-

pecially German, scientific men into the chairs at the uni-

versities, who should teach the new generation of Italian

students. I worked out for him a project for the erection

of a zoological station at Naples, the most suitable place

in Italy. The Casino Reale at Chiatamone was to be trans-

formed and fitted up for such a purpose, and a little steam
yacht for dredging was to be placed at the disposal of the

station. The latter was in the meantime intended for a

sort of school, connected with the whole system of public

instruction, to form teachers of natural history for the

whole kingdom. The plan was completely worked out

and adopted by Matteucci and several others among the

first scientific men of Italy. They applauded it heartily
;

Filippo de Filippi especially did everything he could to

bring it into play, and talked about it, as he told me, to

King Victor Emmanuel during a hunting-party. Matteucci
afterwards left the ministry—Filippi and he are dead—the
fate of the project is easily to be understood.

" Thus I had got round the Mediterranean. In January
1 87 1 I was at Trieste delivering public lectures. On Jan-
uary 8 I published in the Nc-w Free Press two letters on
' Some Necessities and Wants of Scientific Investigation,'

the subject of which presented itself to my mind when view-

ing some of the Austrian arrangements for public instruc

tion. I may be allowed to say thit my article met with

universal approval
; and some Triestian friends, amongst

whom I may mention especially Field- Marshal Lieutenant
V. Moring,at the time Governor of the Coast District, talked

with me on it, and agreed that Trieste would be a very

good place for the execution of my project. Moring him-
self directed my attention to some small buildings at iVI ira-

mare, lying outside the park ; we visited them togeher
and talked about the necessary arrangements to be made.
I worked out a fresh project, made rather special calcula-

tions on the money necessaiy for executing it, and sent all

this to the Austrian Minister of Public Instruction, Herr
V. Siremayr, with whom I spoke on the subject afterwards,

when I passed through Vienna. As you know, I addressed

at the same time Gegenbaur, Haeckel, and you, to approve
my views and assist me. You sent me besides a letter from
Darwin, who applauded much your own plan for erectino-

a station, and had even offered a subscription for it. I

added all these letters to my memorial, which unfortunately

had the same fate as the Italian : Stremayer left the

ministry before he could do the least thing for the realisa-

tion of a plan which he thought exceedingly valuable."

Though Prof. Vogt did not succeed in carrying out

his plan, there can be no doubt that his idea is the very
one wanted for the present state of biology. A great

number of other zoologists entertained it, Ijut nobody
knew how to execute it.

In the winter of 1868-69 I found myself at Messina, occu-

pied with the investigation of the embryology of Crustacea.

Together with my friend Miclucho Maclay I often spoke
of the necessity of establishing a zoological station on the

coast of the Mediterranean, and we agreed to leave a

considerable quantity of instruments, amongst which was
a small aquarium furnishing a constant stream of water, to

our successors in Messina. An Austrian squadron, just sail-

ing round the globe with a considerable number of natural-

ists, amongst whom were Herr v. Scherger and others,

stopped several days in the harbour of Messina, and caused

me many thoughts about the great advantage such and
other expeditions would derive from a net of scientific

stations stretched over the whole globe.

But how to get anything like such stations built and
kept up for years.? I did not know at that time that Prof.

Vogt had already tried to get assistance from several

great governments, and had failed to succeed. But I

did not even try to do anything like this, knowing before-

hand that it would be useless. Zoology is at present in a

rising condition, it has still to conquer the place it ought

to occupy in the attention of the public by making itself

indispensable, to intellectual progress. As it is, govern-

ments will not easily be induced to sacrifice much money
for the progress of this science.

I took another line. After some unsuccessful attempts

to get money by collecting small sums, I combined the

idea of founding a scientific station with the plan of build-

ing a great public aquarium at Naples. My calculation

was, that by the entrance-fee of that aquarium the sums
necessary forkeepingup the station could easilybe obtained,

and that perhaps more than that would come out of it.

I saw at a certain distance even the possibility of erecting

other stations with the surplus of the Naples income, and

of giving in such a way quite a new development to biolo-

gical science, just that development which biology wanted

after the great event of the Darwinian theory.

As soon as I hid got a hold at Naples, I begai to

spread my ideas in letters and conversations. I the

pleasure of finding almost everybody in England and

Germany quite ready to assist as much as possible. I

brought the subject befor; the meeting of the British

Association in Liverpool, and succeeded so far that a

committee was appointed by Section D, composed of

Prot. Rolleston, Dr. Sclater, and myself as secretary,

under the name of ' The Committee for the Foundation

of Zoological Stations in Different Parts of the Globe."

This was duiing the war between Germany and France.

While it lasted it was almost impossible to do anything

in favour of the scheme I had got into my head, except

thinking and meditating upon it as much as possible.

But as soon as peace was mtde I proceeded again, as

well with the negotiations at Naples as with agitation in

other countries.

As secretary of the above-named committee, I gave a

report to the meeting of the British Association at Edin-

burgh. I stated in that report that the establishment at

Naples was now quite safe, so far as the permission of

the Town Council was concerned ; and that, in all proba-

bility, the station would ht seen there in working order in

January 1S73. I added that I had got the assistance of

my own Government, and I may add here that the Italian

Government also assists me greatly. I proposed fur-

ther in my report that the British Association might con-

sider the opportunity given by the cessation of the annual

grant to the Kew Obervatory, of building a zoological

station at one of the most favourable places on the British

coast. My idea in proposing this was based on the same
considerations which had made me go to Naples. I

thought it very convenient and very practicable to build a

small station, for example, at Torquay or Plymouth, and

to combine in such a station, in the same way as at
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Naples, a laboratory with a larger aquarium for the public.

The income of the latter in a place like Torquay, where

there are so many residents and visitors at all times of

the year, would completely suffice to keep up the labora-

tory, and pay a modest sum to a naturalist, who would be

charged with the management of the station. Being

unable to attend personally the meeting at Edinburgh,

I could not give all the reasons which induced me to make
this proposition. All the more I shall avail myself of the

present opportunity to do so.

The present state of zoology requires, as stated above,

new means of investigation. Systematism and simple

faunistic researches fall very far short of the prob'ems

now ripe for solution. Two great departments of biologi-

cal science go much ahead of all others, and these two

are embryology and the study of the life of animals in

relation to all those conditions which regard the struggle

for existence and the action of natural selection.

If we speak first of the latter chapter, it is clear that

past times have done much more in promoting knowledge

about it than the present generation. It is rather out of

fashion to study the habits and conditions of life of an

animal. Systematism, the making of grnera and species,

have so much exceeded their legitimate grounds, th jt they

have almost completely suppressed that other branch of

natural historj-. We owe it to iVIr. Darwin that he com-

pletely upset this one-sidedness, in proving, by his admi-

rable treatises on the Domestication of Animals and Plants,

on Sexual Selection, on the Fertilisation of Orchidcffi by

the Interference of Insects, of whatfimdamentalimportance

these studies of the habits and conditions of animal life

can be. He added not only an enormous number of

hitherto unknown facts to the storehouse of science, but

he showed what immense importance these facts gained

by deriving from them the great principle of natural selec-

tion—a principle as grand as any in modern science.

Very few zoologists (in naming Mr. Wallace and Mr.

Bates, I do justice to these eminent men as two of those

who promoted these studies independently of Mr. Dar-

win) have followed Mr. Darwin's lines in these depart-

ments. Nevertheless this must happen : it constiiutes

one of the most urgent necessities of biological study in

our time, and it must not only be done for our domestic

animals, and those that live most closely around us, but

wherever animals are to be found, and soabave all in that

enormous field of animal life which occurs in the sea.

Every one will agree with me that we know scarcely

any of the secrets of the life of the sea bottom. We have

short notices on the habits of some fishes ; but this is

altogether insignificant compared with the immense bulk of

things unknown to us in the same department. And of

echinoderms, cuttle fish, jelly fish, polyps, iS:c., (ic, our

knowledge simply amounts to nothing.

Here an aquarium, under scientific guidance and super-

intendence, can work immense good and progress. And
such an aquarium will do double service ; first, it will

attract the public and yield money ; and then it will serve

immediately and directly the progress of science, by giving

the only possibility of knowing something about the habits

and the life of marine animals.

But a zoological station with an aquarium will serve

equally as much for the progress of embryology. Who-
ever looks at the development of biological science must

see that, during the last ten years, embryology has made
very important progress, not only in accumulating facts,

but in rendering them serviceable to the progress of ideas

and principles.

An offspring of the theory of descent is the maxim that

the ontogenetical development is an abbreviated recapitu-

lation of the phylogenetical development. This maxim,

or law, if we choose to call it a law, gives enormous

importance to embryology. By the help and application

of it we may succeed in gettiag a deep insight into the

history of animal life long before the geological record.

The Cambrian and Silurian systems yield us already a

fauna of so high perfection, and so complete a series of

representatives of almost eveiy great class of animals,

that we could easily be led to believe in a waving up and

down of animal creation, not in a constant progress, so

comparatively small are the differences between the pre-

sent fauna of the earth, and those which the geological

record of all the strata makes known to us. Embryology,

on the contrary, starts at the very beginning of organic

life, tells us how out of simple organic matter cells became
formed, how these cells took different functions, thus

differentiating and organising the being that possessed

them. Embryology further tells us how out of one form,

one single form, whole classes came forth, and renders it

possible for us to trace the lines of origin of every member
of ihese classes, down to the common ancestor of all of

them.

Systematists, looking out anxiously for the " natural

syste/n " of the animal kingdom, and turning to mere

anatomical differences, may be compared to Sisyphus

rolling his stone. They cannot succeed without taking to

embryology. Butembryological studies are annngthe most

difficult in the whole range of biological science. Not

onlv the interpretation of the facts, and the conclusions to

be drawn from obs;rvation, require an immense aimunt of

circum!^pection, caution, and critical ability ; but even the

simple statement of a fact, the mere act of observation,

is often exceedingly difficult. How many monogriphs on

the embryology of the chicken have been written since

Ca-;par Friedrich Wolff published his immortal book

against the doctrines of Haller. Pandsr, Baer, Remak,

His, and many others, have treated the same subject,

and still to-day there is uncertainty on the most funda-

mental questions. This is above all to be attributed to the

mechanical difficulties of observation. And these diffi-

culties do not exist only in the case of birds' eggs ; they

are the same for the eggs of almost all animals, especially

for those of marine animals. These require a constant

stream of salt water to keep them alive, a stream which

is only to be had by the help of an aquarium. It is prin-

cipally due to the absence of such aquariums that our

knowledge of the development of fishes is still so rudi-

mentary ; for, though the works of Baer, Rathke, Vogt,

Lereboullet, Kupffer, and others have taught us a good

deal, nevertheless the essential parts of fish-embryo-

logy are still wanting. And this is the more to be re-

gretted as it cannot be doubted that the eggs of fishes

are, in inany regards, preferable as objects for the investi-

gation of general embryo'.ogical facts to those of the

birds. Considering only the fact that all other vertebrata

have proceeded from fishes, most likely from shark-like

animals, it will be of the greatest importance to acquire
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convenient methods for investigating the embryology of

these animals.

Besides, the enormous mass of other marine animals

waits equally for the establishment of laboratories pro-

vided with aquariums, before the study of their embryo-

logy can safely, and with dueprospect of success, be taken

in hand. And that the common ancestors of all the

higher animals have lived in the sea, and must have left

the traces of their nature still in the embryos of marine

animals, is more than likely. Every attempt, therefore,

to get back to these ancestors, and to build up scientific

genealogy, must lead to the investigation of the embryology

of marine animals, must cause, in consequence, the desire

of having laboratories near the coast, provided with tanks

and continual streams of sea water, to overcome the mere

mechanical difficulties of the study.

These are reasons of the most imperious nature to

move all those who can do something, to combine their

exertions for the foundation of zoological stations near the

sea-coast.

When I therefore proposed, in the name of the Com-
mittee for the Foundation of Zoological Stations, the erec-

tion of such a station at Torquay, my principal object

was to create a greater facility for English zoologists to

execute scientific works of the above-mentioned nature.

Without denying one moment the immense benefit zoology

has always derived from English naturalists, one may
justly lament that embryology has not found so many
students in a country which has such great opportunities

of following the study as, for example, has been the case in

Germany. England abounds in splendid localities for the

study of marine animals ; the innumerable harbours, firths,

and bays yield an immense material for the scientific

observer. Students at the universities would have the

easiest access to these localities, and would gain a great

mass of information from them ; but circumstances have

directed almost the whole scientific spirit in another direc-

tion—almost all the biologists are occupied with the com-

pletion of the faunistic records of the English seas. The
existence of a zoological station at Torquay must lead to

a greater cultivation of the other branches of marine

zoology by Englishmen, and must open also for foreign

zoologists the opportunities yielded by the fauna of the

south coast of England for carrying in studies in com-
parative anatomy and embryology.

It will be essential, not only for the progress of zoology

in general, but also for the development of the whole

scheme for the foundation of zoological stations, that those

countries which contribute by their natural position most

to the progress of marine zoology should be provided first

with zoological stations. If zoological stations in other

parts of the world outside Europe are to be founded, they

will require above all zoologists to conduct them. Where
are these at present to be found? Nowhere, I believe.

If, therefore, the great object of my plan is to be attained,

it will only be by gradually and consistently developing

its base—the foundation of stations in Italy, Britain,

France, Norway, and perhaps Spain or Portugal. With
the help of these stations, zoologists maybe educated who
would be inclined to go to remoter places, such as, for in-

stance, Capetown, Ceylon, Japan, or Australia, and con-

duct or work only for a couple or more years in the

stations built in those countries. There can be no doubt

that the benefit for science would be enormous if there

existed efficient working stations in these countries ; but

to make them efficient the principal means is to give them
well-instructed naturalists at their head, and this is at

present not possible.

Therefore I take the opportunity of repeating once more
that it seems to be essential to proceed with the foundation

of a zoological station at Torquay, and to head that

station by a young, laborious zoologist, who is already

experienced in histological and embryological work. It

cannot but be that science, and especially British science,

will derive considerable benefit from such a proceeding.

Naples, Jan. 2 Anton Dohrn

THE NATURAL HISTORY OF EGYPT AND
MALTA

Notes of a Naluralist in the Nile Valley and Malta. By
Andrew Leith Adams, M.B. (Edinburgh ; Edmonston
and Douglas, 1871.)

FEW men have better opportunities for furnishing

valuable contributions to the Natural History of

foreign parts than surgeons attached to the Army and
Navy ; an education in at least the rudiments of natural

science, combined with abundant leisure, presenting

means which are not at the disposal of all travellers. As
a rule, we fear that this class of men have done but little

for Science compared with what might have been expected

of them. There are, however, some honourable excep-

tions, among them our present author, whose " Wander-
ings of a Naturalist in India" has been already given to

the public, and who now publishes the results of the

labours of his leisure hours and vacation rambles in the

investigation of the archaeology and natural history of

the Lower Nile and Malta.

The most interesting portion of Dr. Adams's researches

in Egypt and Nubia relates to the evidence as to the

period when the northern portion of the African Continent

became elevated above the sea. On this point he says :

—

" The discovery of the common cockle and other
marine shells far inland, and over vast tracts of Algeria
and the desert of Sahara, even up to height of more
than 900 ft. above the present level of the Mediterranean,
and at a depth of 300 ft. below it, fully establishes the fact

that a large portion of North Africa was, at no very dis-

tant period, covered by the ocean ; moreover, that the
highlands of Algeria, Tunis, Morocco, and Barbary, were
at this period separated from Africa by sea, and that the

submergence occurred during the modern or post-tertiary

period. Further researches have also proved that the
same description of phenomena are to be observed along
the borders of the Red Sea. A question therefore sug-

gested itself to me in 1863, whether or not Egypt and
Nubia had participated in the same continental move-
ments. Accordingly, no opportunities were omitted during
our short sojourn in Lower Egypt in searching for similar

evidences of upheaval and depression, but, owing to the flat-

ness of the country, drifting of the desert sands, and great

expanse of cultivation on the river's banks, and our rapid
movements, I was unable to discover any traces. It was
not until we approached the frontier of Nubia, and passed
the first cataract, that favourable opportunities were pre-

sented. The Nile, now contracted by the porphyritic and
sandstone rocks, flows between steep banks, and creating

accumulations of alluvium and bendings and openings in
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its course, the desert may be said to come down to its

margin.
" Wherever these Nile deposits exist, there may be seen

clusters of date and doom palms, and fields, whilst further

back stand the mud-built villages of the natives ; and still

more inland are observed plateaus and terraces at variable

levels, covered with finely rounded angular stones and
drifted sand. These terrace cliffs continue, with broken
intervals, from below the first cataract up to the extreme
point attained by us at the top of the second cataract.

The observer may have some difficulty at first in tracing

these river terraces, but, after a little experience, there

will be no trouble in making them out. Let him proceed

from the river (i) across the alluvial plain (3), on which
stands Der, the capital of Nubia, to the ruined temple (4)

of Rameses the Great, on the verge of the cultivated

tract, then mount the plateau immediately above (5), and
wander inland until he gains a height of 130 ft. above the

highest mark of the inundation (2), and commence
digging among the stones, when he will come to a
reddish-brown soil, highly impregnated with natron, which
the natives collect for top-dressing on their fields below.

There he will find abundance of Nile shells distributed

throughout the soil from the margin of the cliff above the

temple inland for upwards of a mile, and until the drifted

sand of the desert makes it difficult or impossible to trace

them further ; indeed, the same appearances are observ-

able along tlie right bank of the river throughout the

distance just indicated. These fossil fluviatile shells

belong to species nearly all of which have been proved to

exist ill the Nile at the present day, and comprise the
following species, determined from specimens sent to

the Geological Society of London, and examined by the
late eminent conchologist Mr. S. P. Woodward :

—

Uiiio

lithopltagtis {:') Bulimus pullus, Paliidma bnlimoides,

Aetheria semitiinata, Cyrena ilitminalis and variety
trigona, Iridina iiilotica."

From these data Dr. Adams concludes that Egypt and
Nubia participated in like movements with other portions

of the Continent to the east and west ; but whether or

not, in common with them, they were entirely submerged
under the sea at the same epoch, is not so clear, as no
marine shells have yet turned up in either Egypt or

Nubia.

At Malta, the author's researches were chiefly devoted

to an investigation of the fossil mammalian remains in

which this group of islands is so rich, for which purpose

the British Association, at the suggestion of Dr. Falconer,

Mr. Busk, and Captain Spratt, voted 60/. in 1863 in aid

of his explorations. These Maltese mammalian remains
areof unusual interest, comprising the Hippopotamus Pcnt-

landi, an animal about as large as the existing Nile

species ; the Elephas melitensis of Falconer, or Pigmy

Maltese Elephant, not more than 4' ft. in height ; the still

smaller Elephas Falconeri of Busk, the average height of

which at the withers could not have exceeded 2.} to 3 ft.
;

a new large species, named by Dr. Adams, from the place

of its discovery, Elephas Mnaidiir, the Gigantic Fossil

Dormouse, Afyoxus melitensis, described by Dr. Falconer

to be "as big in comparison to the living dormouse as the

bandicoot rat to a mouse," and the Hollow-jawed Dor-

mouse, Myoxus Cartel, another new species detected by
the author. Conspicuous among other vertebrate remains

are those of the Gigantic Swan, Cygnus Falconeri, sxitiCixec

large swan, several other species of land and water birds,

at least two species of fresh-water turtles, and a lizard.

With regard to the recent Molluscan fauna, a small

land-snail belonging to the genus Helix has been found

near St. Paul's Bay, and on the bare limestone cliffs of the

west highlands of Gozo two recent shells of the genus

Clausula, not apparently found in the adjoining continent

or Sicily ; and at present these represent the only living

animals that can be said to be peculiar to the Maltese

Islands. Lists of the fishes and birds of Malta are given

at the end, the majority of the latter being birds of pas-

sage, with respect to the habits of which some interesting

particulars are given.

We have no information with regard to the vegetable

productions of the island, and this is to be regretted, as

observations made during so long a residence would
doubtless have elicited some new and interesting facts.

The author, however, has probably acted wisely in not

trusting to second-hand information which his own
botanical knowledge would not have enabled him to

verify. We find the well-known Cynomorluni of Gozo, the

Fungus melitensis of the Knights of St. John, a flowering

plant, spoken of as a lichen.

The volume is illustrated with some well-executed

woodcuts and lithographic plates, and we recommend it

to all interested in the subject.

OUR BOOK SHELF
A Synonymic Catalogue of Diurnal Lcpldoptera. By
W. F. Kirby. (London : \'an Voorst, 1871.)

The great work on the " Genera of Diurnal Lepidoptera,"
by Doubleday and Hewitson, completed after the lamented
death of the former by the assistance of Prof Westwood,
included under each genus a synonymic list of all the de-
scribed species which the authors were able to determine.
But more than twenty years have elapsed since the com-
pletion of this most valuable work, which still remains
without a competitor either in this country or on the Con-
tinent, and thus our means of reference upon systematic
matters connected with the beautiful and interesting
group of butterflies generally, have remained at what must
be regarded nowadays as a somewhat antiquated stand-
point, whilst the business of describing has been carried
on with the most astonishing energy. In Britain Double-
day's collaborateur Hewitson, and his successor Butler,
have described an almost inconceivable multitude
of new species, and a considerable number have
also been added to the list by Bates and Wallace

;

whilst on the Continent the Brothers Felder and Dr.
Herrich-Schaffer have been equally active. New views
have also been put forward as to the natural sequence and
limitation of the groups (families and subfamihes) into

which the great Rhopalocerous tribe is divided, and the
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whole face of this department of entomological science

has undergone a wonderful change in the last twenty

years.

Under these circunastances many an entomologist has

no doubt often \/ished thit a new " Genera of Diurnal

Lepidoptera " would make its appearance ; but such works

arc not to be lightly undertaken, and it may be long before

we can hope to see a good, general, systematic treatise

upon this group of insects. In the meanwhile we welcome

Mr. Kirby's catalogue as a most important aid to the study

of the Diurnal Lepidoptera. It is a complete catalogue

of the described species of the group, amounting, as an

estimat'',to about 9,600 in number, and gives the synonyms
boih of the genera and species in a clear and easily-

intelligible form. With the assistance thus offered to him
by Mr. Kirby, the intomologi^t may easily ascertain what

has been dune by former writers in this departmen- of hi=.

science, and it "ill be his o vn fault if he does not keep

himself rt« courant with its future progress.

Crit cism upon a work of this nature would be out of

place here, and we can only cordially re:omm-nd the

risults of Mr. Kirbv's most conscientious labours to the

attention of all entomologists.

A Class-book of Inorganic Chemistry, with Tables of
Chemi al Analysis, and Directionsfor thrir Use. By
D. Morris, B.A. (London: G. Phillip and Son, pp. 157.)

This work has been compiled for the use of students pre-

paring for the O.x'orJ and Cambridge Mitldle Class

F.xaminai.ins, and the Matriculation E.xamination of the

Uriiversity of London ; it lays cami to no originality if

treatni-nt, and professes to be simply a collfction of
" enlarged notes," ..." ongnally culled from the

best modern books." Under these cir umstances we are

somewhat surprised that the author should have ventured

to publish it; we are quite unable to detect any special

merit in the book, and it is disfigured by many pa^sagt-s

which show great want of exactness. Thus, we find

"nitric acid, or nitric anhydride, N^O;;" "sulphate of

potassium or dipotassic sulphate;" the fumula of phos-

phate of calcium is written 3Ca3PO^, of chloiide of lime

CaOCf.O. We are told that ''ammonium and sodium
are distinguished by the smell of ammonia on the addi-

tion of caustic potash." " Pure water has no action upon
the metal (lead), but water charged with air corrodes it,

and the t'xide of lead thus formed dissolves in the water."

Among the redeeming qualities of the book may be men-
tioned the questions which are selected from various

University examination papers, and the examoles given

worked out in the text ; but with errors of the nature of

those given above it is impossible to recommend the book
to the student, or to regard it as a reliable source of in-

formation.

Tlie Elements of Plane Geometry for the Use of Schools

and Colleges. By Richard P. Wright, Teacher of

Mathematics in University College .School, London,
formerly of Oueenwood College, Hampshire. With a

Preface by T. Archer Hirst, F.R.S., &c., late Professor

of Mathematics in University College, London. Second
Edition. (Longmans, 1 871.)

This work would have been more correctly described as

being "by Eugene Rouche and Ch. de Comberousse,
translated and edited by Richard P. Wright," &c. But
although Mr Wright can lay small claim to originality, he
has shown judgment in the selection of an eminently
logical and masterly treatise on geomt-try, and he has
rendered it into clear and forcible English. The arr nge-
ment is excellent, and many of the conclusions f )r which
Euclid found it necessary to reason geometrically on each
particular case are treated generally by pur.'-ly logical

considerations. Many of the demonstrations, notably
that of the pons asinorum, are far more simple and con-

vincing than those in Euclid. The difficulty of the twelfth

axiom is met by the easy axiom that through a point
ivithout a line only one parallel can be drawn to that line.

In some points there seems to be an unnecessary alteration

of the language of Euclid, as in the definition of a figure,
' Surfaces and Lines or combinations of them." 1 his

definition seems to have been introduced to enable the

authors to describe a locus as a figure ; but it having been
pointed out that a locus is not a figure, Mr. Wright has
described it as a line, but has not restored the word figure

to its ordinary acceptation. At the same time it is not
quite coriect to define a locus as a line, excluding such
loci as a pair of parallel lines, the circumference of a
circle with its centre, &c. Again, the word chcumference
is substituted for the word cncle whenever the circum-
ference only is intended. It is true that 'he word circle

in Euclid is used in two different senses, but this leads to

no ainb'guiry of ideas ; while the use of the word circum-

ferei ce lor the circumference of a circle only ex':ludes its

ip lication to an ellipse or other closed curve. The word
angle is not defined when first introduced, but we are told

afierwards that it "may be reg.irded as the quantity of
turning of a definite character around the veitex, which a
movable line must receive in p.X'rsing (rnm the direction of

one side to that of the other.' We fail to see the force of

the words " of a definite character,' amd would suggest

the following definition :
" When a straight line moves

about a fixed point in its^-lf so as to occupy anew prvsiiion,

the quantity of turning it has undergone is called the

angle between the two positions." The exercises are

in_ enious and instructive, but those of the etrlier chapters

are much to > difficult for mere beginners. The treatment

of pioporiion is goo's, and the work as a whole is an
admirable introduction to the higher mathemaiics, and a
great help to independent investigation. We especially

recommend it to students who have found themselves
discouraged by the cumbrous form and imt a\ d'lticuiti. s

of Euclid. The second edition contains the alteratons
su!ji;ested by a la e eminent mathematician in the

-ithcnieiim on the appearance of the first edition, with the

additon of the substance of the second book of Euclid,

and in a lew cases the demonstrations of Euclid have
been restored. H. A. N.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor opinion r expressed

by his correspondents. iVo notice is taken of anonymous
communications.

]

The Aurora Borealis of Feb. 4th

After a rather long absence of auroral displays, a brilliant

and many coloured example was seen hfre last night, February

4, not quite so vivid as that of Oclober 1870, but coming next

to it so far as my own experience go- s.

At about 8 P. i\l., when the maximum development was reached,

all the heavens were more or less covered with pink ascending
streamers, except towards the north, whi:h was characreris ically

dark and grey, first by mcan.s of a long low arch ul blackncSJ

transparent to lar^e stars, and then by the streamers which shot

up from that and along its whole length, for they were green or
grey only for several degrets of their height, and only became
pink as they neared ihe zenith, the region wkere the more
precise phenomena occurred, as thus :

—

1. The focus of the vertical streamers coming up from all

azimuths was very constant among the t-tars, but was not in the

zenith itself, being nearly 18° .south and 5° east thereof.

2. The red streamers vried from orange to rose-pink, red-

rose, and demask-rose, or from strontium a, thrtaigh calcium a,

liihiUm a, and on to and be)ond po'a=siuni a, that is, tliey did

so to the naked eve, but the spectroscope knew no vmety of

reds amongst them ; and I, having a very goad referring spec-

trum in the lower part of the field of view, giving potassium a,

lithium «, sodium a, citron acetylene and green acetylene, be-
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sides the blue and violet, saw Angstrom's green aurora' line per-

petually over cirron acetylene at \V. L. 5579, and the red aurora

line between sodium a and lithium a, but nearer to the latter,

say at \V, L. 63^0.

3. Now, W.L. 6350 in the solar spectrum is a pretty brieht

scarlet red, so that orange could easily be made of it by the green

aurora mixing therewith, and the spectroscope separates each of

the two kinds of light with perfect ease But how came potassium

red or W.L. 7700, ?'.t'., the blood red, lurid red, and tragedy red of

painters to appeir so markedly to the naked eye, and yet not be

seen at all in the spectroscope, either as a new ingredient or sn

alt'^red place of the red line ? It would apparen'ly be by the

mixing up of rays and streamers of th^: blackness out of that l'>ng,

low dnrk arch on the northern horizon. But when a spectroscope

fails (as fail it must) to show a characteristic line for a region of

blackness, what other instrument can we take to prove the case ?

Exressively f.iint greenish and bluish lines appeared at wave
lengths 5300, 5100 and 4900 nearly ; but the mam light in the

spectroscope was to the extent of S-tenths of the whole, ttiat of the

green line 5579, and of I 7-tenths the red line 6350 ; whi'e to

the naked eye the splendour of the display and its variety con-

sisted in triple mixtures of 5579. 6350, and ihe unknown dark

melium. Could something be a^c-rtained about that, if those

who have good te'escnpic star spectroscopes were to observe a

star when shilling through one of these inky black arches ?

At 9.30 P.M. when all the auro-ahad faded orp'ssed awayto-
wardsthe>outh, whereafew stragjling pink patches siill appeared,

the northern horiz m and its sky being now free from the black

arch, as well as the green stremiets, p-rfectly asioni-;hed me by
the clear pellucid biue of a true starlight night sky in a bright

Climate and clear atmosphere. Evidently the dark arch and
streamers a'-e as much a part of the aurora as the g een .and red

lights, but how to investigate them—that is the question.

C. PiAZZi Smyth
15, Royal Terrace, Edinburgh, Feb. 5

Last evening an aurora of rather unusual brilliancy was seen

here. I happened to he out with a friend in the ccmntry about

sunset, when the sky was comoletely overcast and fine rain was

falling. We noticed that darkness did not coone on so quick as

usual, and at 7 o'clock it was so light as to lead my frimd to

believe tha' the moon was shining above the clouds. Later in

the evening slight breaks began to appear in the clouds, through

which the first magnitude stars were just visible, and through thrse

openings an in^en^e red illumination appeared. The spectroscope

gave from every part of the heavens a very bright line in the

green, and another fainter one nearer the blue, together with a

diffused light over the green and blue parts of the spectrum.

The brightest part of the aurora was towards the S.W. From
the large amount of light, although it was raining at the time, it

must have been one of the brightest auroras that have been
witnessed for years. G. M. Seabroke

Rugby, Feb. 5

Coming up the Channel on Sunday night last in the P. and O.
screw-steamer Delta, about 9.40 P.M., I saw a very fine aurora.

The sky was cloudy, which somewhat dimmed its brightness, but

it was rather brilliant towards the N.
Having a Hoffman's direct vision spectroscope with me, I

turned it towards the brightest red portion which'lay towards the

N. E., and with a moderate slit got a very sharp and distinct line

in Ihe green at or near the position of F in the solar spectrum.
No other lines were viNible. But on removing the telescope,

and observing the spectrum with the naked eye, a fine crimson
line revealed itself near C ; the colour of it was exactly that of

hydrogen a, as seen in a vacuum tube.

I also thought that there were faint traces of structure visible

in the blue and violet, but of this I cannot be sure.

There had been traces of auroral phenomena visible early in

the same evening. The green line was so distinct that unpractised
observers saw it easily. The red line, however, was much
fainter, and appeared to flicker.

I much regret that I had no means of recording the position

of the lines. R. J. Friswell

About six o'clock on Sunday evening the ruddy appearance
of the upper clouds gave warning of an aurora in prospect, but

J v,T.5 not prepared for the magnificent sight which appeared on

looking out an hour later. The higher part of the sky seemed
covered with bright rose-coloured clouds, which, from the dark
masses of cl"uds passing underneath, seemed continually to be
shifing in position. Intervals of deep gi'een appeared a'nongst
the red, and these, when looked at with a spectroscope, gave a
stronger light than their surroundings. Objects near were illu-

minated as if the moon had risen behind the clouds. I had a
miniature spectroscope of Browning's, with which I examined
the brightest parts, and obtained four lines—one very bright

green, two very faint nebulous green bands, and one red line.

Having a spirit lamp handy, in which were remnants of sodium,
lithium, and sulphate of copper, I was able roughlv to estimate the

positions of the lines. The red was about a third from D towards
the li'hium line; the very bright green about -.i third from D to the

copper line near b, the other faint green hands were more refran-

gible, and I should think their places were between b and F, and
near F, hut I could not get th-ir positions so well as the other
two ; cr-rtainly the most refrangibl-* was not so far as the violet-

potassium line v/hich I could see in the field.

The light green w.as present everywhere, the red only showed
orcasinnally with vcy varying intensity, and the most refr-mgible

green line was also continually varying, but it was brighter than
the se ond green line.

Th"^ ight around attained its maximum about a quarter to

eight, aiiH then very slowly dimini-ihed to about midnight, when
it had nearly disappeared. A light drizzling rain was falling the
whole time.

J. P. Maclear
Shanklin, Feb. 5

Thrive has been a mignificent red aurora here this evening.

I saw it first bef ire twilight had quite disappeared, and a' first

thought it was the cimson of sunset unusuall/ late. It was at

its finest between six and .seven ; at that tim'; there were columns
of light shooting up from the horizon abnost to the zenith, and
o:ciinying almo-t half the horizon from the E. of N. Mund
by E. The crimson colour wsis variegated with b'uish white
in a way that I have n it seen hef ire The b.irometer was at

about 29 '45 inches, with a stro.ig breeze from the sou h.

J'isi-:ph John Murphy
Old Forge, Dunmurry, Co. Antrim, Feb. 4

There was a fine display of aurora here yesterday evening.

I fir-t observed it about 5. 30, just in the twilight, but it was then
confused with the r.ays of the setting sun ; as the darkness
deepened the aurora came out alone, and was then extremely
beautiful. It extended from the extreme N. E. to the extreme
N. \V., but from the reflection of the numerous clouds, appeared
to have a much larger area. It was of a bright crimson colour,
with the rays golden or orange, of which, however, only a very
few were visible.

As the evening came on, about 8 o, the clouds gradually
became thicker, and at last almost entirely covered the sky ; the
only effect then apparent was a deep red glow, which continued
with unequal intensity until II 45 and with all probability much
later. At 9.35 there was a break in the clouds towards the E.,
when the aurora shone forth in all its splendour. The aurora
was most certainly visible in daylight, just appearing as the twi-
light came on.

I have no doubt if the .atmosphere had been clearer, we should
have had a most magnificent display ; a,s it was, the effect was
really brautiful.

J. S. H.
Gloucester, Feb. 5

There has been a magnificent and extensive auroral display
this evening, of which I beg to send you the following account.

After a very heavy fall of rain, which lasted in this part of the
country from I o'clock p.m. until 5 30 o'clock, there were col-

lected in the northern horizon numerous cinv-slyatus clouds,

which gradually at first, and afterwards rapidly, moved towards
the E. , with the strata to the S. As these were pas-ing
away. I saw, about midway between these clouds and the zenith

a bright patch of pile red light, which became well defined by 6
o'clock. A few minutes aft^r this appeared I saw in the N. W.
another patch of red lii;ht, and bv b. 15 there stretched from N.,

N.W., and N.E. three vey broad streamers converging in the
zenith, and forming a splen.^id crimson canopy, the streamers
being quite separated, until meeting, by dark spaces. These slowly
disappeared, and of a sudden there appeared a bluish-white

streamer stretching N.E. to and passing the zenith by about 10°.
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At this time I could see that the Pleiades were partly covered,

although not hidden, by a part of this streamer. At 6.35 it

faded away. At 6.40 light clouds began to rise in the W. and
S.W., and as I recognised this phenomenon as auroral, having

seen similar clouds on other occasions of auroral displays, I care-

fully watclied them, and saw at 6.50, in the S.W. , a crimson-

coloured patch, undefined in shape, originating from the light

clouds. At 6.55 there shot up from the S. beautiful red, crrni-

son, and blue streamers, which converged in the zenith. At 6. 58
other bands of crimson and blue arose due S., and joined the

others in the zenith. At 7.0 I was quite astonislied to see the

aurora appear in the S.S.E., by which lime the previous bril-

liant display in the S. had dimmed, and the whole of them formed
a southern cancpy. During this southern display, the northern

parts were quite dark, with heavy looking clouds ; but at 7.5 the

clouds slightly broke up, and I saw a faint redness in the N.E.,
about 45^ above the horizon. By this time the southern streamers

and patches began to spread and assume a mottled appearance,

which reached by 7. 10 theN.W. At 7.15 the N. W. and E.

were quite dark and cloudy, and there remained only slight

traces of the aurora in the S.W. high up in the heavens, and by
8.35 it had entirely disappeared. JOHN Jeremiah

Park, Tottenham, Feb. 4

Doubtless many of your readers witnessed the magnificent
aurora which occurred on Sunday, P"ebruary 4. Ifany one else

has noted the position of the radiant point, as seen from this

station, the following observations, made somewhat roughly,

from this place (lat. 53^ 17' 8" N., long. 6^ 10' 22" W., nearly)

may be of use in determinmg approximately the height of that

point above the earth.

At 7.15 (Greenwich time) its zenith distance was 23°; its

bearing in azimuth 4" E. of S. At 7.30 its zenith distance was
the same ; its azimuth 15° E. of S. At 9.10 its zenith distance

was 13° ; its azimuth 1° W. of S. M. H. Close
Newton Park, Blackrock, Dublin, Feb. 5

Last evening (Sunday, Feb. 4) there was a brilliant display
of aurora visible in North Devon with some unusual features.

At 6 o'clock the sky was clear, except a cloud of deep rose
aurora over Orion, and another detached portion toward the
west. This soon developed into a cloudy arch of the same
colour stretching from east to west ; then, a little south of the
zenith between the Pleiades and Aldebaran, this arch culminated
to an obtuse point of white cloud, something like a broad gothic

arch. The northern half of the heavens was quite clear, but a
series of radiations towards the south, and spreaJmg east and
west, issued from this point. For some time it seemed doubtful
whether it was aurora, or a peculiar appearance of the clouds
caused by high air currents, and a refraction of light from the
sun's rays in ihe higher regions of the atmosphere. At one time
there was some appearance of spiral radiations, or drift of cloud
from this point near the zenith, with a distinct but irregular gap
of clear sky, somewhat similar to the Coalhole in tlie galaxy
near the .Southern Cross ; but this did not last long, alttiough

the general appearance was continued for more tlian half an hour,

with varying play of light, over a space of about 140° of the
southern heavens, with pretty well-defined eastern and western
boundaries of deep rose colour, culminating in the white focus
near the Pleiades, which appeared the centre of action. The
rose colour was chiefly confined to the eastern and western boun-
daries, with intermitting siarts of whitish radiation toward the
south. Occasionally well-defined streaks of a lighter tint crossed
the western portion of the rosy cloud, which appeared to originate

from the light of the sun, now, of course, far below the horizon.

At length the eastern portion became less brilliant, but still Orion
was enveloped in a steady rosy haze, although it gradually be-

came fainter, until, a little before 7 o'clock, the rosy colour

below Orion toward the eastern horizon became as brilliant as

ever, and soon a straight broad ray of rose colour started up from
the horizon. This was not curved or arched, like the whiter
radiations which seemed to originate from near the zenith ; nor
was it, like them, intermittent and wavy ; but had the appearance
of a broad beam of rosy light originating below the horizon, and
darting straight upward in a diagonal direction, proceeding over
Castor and Pollux and Jupiter. Then the north side of this

became of a pecuhar light bluish green ; if I may be allowed to

coin a word, it was of a moonshiny colour. If the moon had been
a few days yotmger, I should have thought it originated from the

moon. This very peculiar and distinct broad beam or bar of light

almost developed prismatic colours from its southern rosy edge^to
its northern bluish-green well defined border. There was also a
somewhat indistinct tendency to the same prismatic appearance,
spreading some little distance over the heavens on the.south side

of this beam near the zenith. The northern segment of the sky
from Castor and Pollux to about direct west was still perfectly

clear, both from cloud and aurora, right down to the horizon
;

there was a bank of cloud along the southern horizon. About
7 o'clock there was an appearance of rosy tint to the north of

the peculiar straight bank spoken of, and this reached as far as

the pointers in the Great Bear. About the same time there was
a peculiar development of white cloud from the zenith toward
the north-west, strealced and fringed with well defined radiations,

and this gradually increased until the northern portion of the

heavens, which had hitherto been quite clear, was covered to

within 30" of the horizon, the border of this cloud being very
distinctly and deeply serrated with fan-like shapes radiating from
near the zenith. The phenomena I have described occupied
more than an hour, and my attention was now drawn from it

until after 8 o'clock, when the whole heavens were cloudy, but
behind and between the clouds the rosy tint was still visible as

an irregular arch stretching from north to west. As the clouds

broke off the whitish wavy radiation could be occasionally seen

still issuing from near the zenith, and across the western part of

the rosy arch were occasionally seen the straight diagonal bars of

a brighter shade, apparently caused by the light of the sun, but

the clouds obscured most of the phenomena. At a last look

near 9 o'clock the clouds had somewhat cleared, and there were
two brilliant arches, more lilvc the regular aurora from the north-

west horizon towards the zenith, at right angles to the more
cloudy arch, which had been visible for some time stretching from
the north to the west. W. Symon.s

Barnstaple, Feb. 5

Last evening (Sunday, February 4) the sky presented a
weird and unusual aspect which at once struck the eye. A lurid

tinge upon the clouds which hung around suggested tlie reflection

of a distant fire, while scattered among these torn and broken
masses of vapour having a white and phosphorescent appear-

ance, and quickly altering and changing their forms, reminded me
of a similar appearance preceding the great aurora of October

1870. Shortly some of these shining white clouds or vapours

partly arranged themselves in columns from east to west, and
at the same time appeared the characteristic patches of rose-

coloured light which are seen in an auroral display.

About 8 o'clock the clouds had to a certain extent broken
away, and the auiora shone out from behind heavy banks of

cluuds which rested on the western horizon, the north-eastern

horizon being free from cloud and shining brightly with red light.

And now, at about 8. 15, was presented a most be.-iuliful pheno-
menon. While looking upwards I saw a stellar-shaped mass of

white light form in the clear blue sky immediately above my head,

not by small clouds collecting, but apparently forming itself in

the same way as a cloud forms by condensation in a clear sky on
a mountain top, or a crystal shoots out in a transparent liquid,

leaving, as I fancied, an almost traceable nucleus or centre with

spear-like rays projecting from it ; and from this in a few seconds

shot forth diverging streamers of golden light, which descending

met and mingled with the rosy patches of the aurora hanging
about the horizon. The spaces of sky between the streamers

were of a deep purple (the effect of contrast), and the display,

though lasting a few minutes only, was equal if not excelling in

beauty, though not in brilliancy, the grand display in 1S70, be-

fore alluded to, in which latter case, however, the converging rays

met in a ring or disc of white light of considerable size.

What struck me particularly was the aurora developing itself

as from a centre in the clear sky, and the diverging streamers

apparently shooting downwards, whereas in the ordinary way the

streamers are seen to shoot up from the horizon and converge

overhead. The effect may have been an illusion, but if so it was
a very remarkable one. Examined with one of Mr. Browning's
direct seven-prism spectroscopes, I saw the principal bright line

in the green everywhere (the other lines were not visible), and
noticed the peculiar flickering in that line which I noticed in

1870, and which has also I think been remarked by Sir John
Herschel. The general aurora lasted for some time till lost in

a clouded sky, and in fact rain was descending at one time while

the aurora was quite bright. Strong wind prevailed during the
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night. The aurora was probably extensive, as the evening, not-

withstanding the clouds, was nearly as bright as moonlight.

Guildford, Feb. 5 T. Rand Capron

The Floods

Two of the largest districts which are most constantly flooded

are, perhaps, Oxford and " The Plain of York. " The same
cause floods both these districts, namely, what Mr. Mackinto'sh

has called " Colonel Greenwood's hard gorge and soft valley

theory." Both these districts have been worn down by rain and
rivers in the soft oolitic strata ; and the Humber and the Thames
have ever had, and have now, to force outlets through compara-
tively hard chalk gorges. The rain-flood waters, checked at

these gorges, overflows and deposits alluvium behind the gorges.

The same takes place in the soft strata of the Weald, behind the

nine comparatively hard chalk gorges of the North and South
Downs. GfiOKGE Greenwood
Brookwood Park, Alresford, Feb. 3

Zodiacal Light

The evening of Feb. 2 being clear, after a long persistence of
rainy cloud for many days, about 6.5 P.M.I began to notice the

existence of a zodiacal light. Some time later, probably aliout

6.40, it was considerably brighter than any portion of the gilaxy

in sight at the time, though this might not have been the im-
pression of an inattentive spectator, as the gradual melting away
of its edges produced much le.ss cont-ast with the ground of the

sky than the better defined outline of the Milky Way. Its light

was, in fact, so imperceptibly dilTused that it was impossible to

fix is boundaries or extent with any accuracy. Its general

position was, however, undoubtedly a 1 ttle below the square of

Pegasus (where its upper edge fell short of a an"! 7), and beneath
the three stars of Aries ; but its light was here so enfeebled th ;t

its termination was quite uncertain, and it could only be said that

the direction of its axis was towards the Pleiades. Its breadth

where most brilliant, near Pegasus, might probably be estimated

at 8° or 9°, fr^m comparison with the distance from a. to /8, and
with the length of the belt of Orion ; but this determination was
liable to great uncertainty. It was thought to show a ruddy
tinge, not unlike the commencement of a crimson Aurora Borea-

lis ; this may have been a deception, but it was certainly redder
or yellower than the galaxy. At 7 I examined it with a little

pocket spectroscope, which shows very distinctly the greeni>h

band of the aurora ; but nothing of the kind w.as visible, nor
could anything be traced beyond a slight increase of general

light, which, in closing the slit, was extinguished long before

the auroral band would have become impercep'ible. It was
still visible at S. 30. The phenomenon had b=en previously

noticed, but with less distinctness, on Dec, 30 and Jan. ii,

T. W. Wedb
Hardwick Vicarage, Herefordshue

Magnetic Disturbance during Solar Eclipse

With the knovm relation existing between the sun and terres-

trial magnetic disturbance, it is not surprising that some indica-

tion of a change in the earth's magnetism might be expected
during a solar eclipse ; and the case cited by the Rev. S. J.
Perry, of its supposed observation by M, Lion, is not the first

instance of the kind.

Shortly after the eclipse of 1870, Signor Diamil'a Miiller, of

Florence, published a paper in the Gazzetta Ufficiale, No. 17,

describing some magnetic observations made in Italy during the
2 1st, 22nd, and 23rd December, and from which it appeared
that there was a slight variation in the curve of the 22nd, at the
time of the eclipse, which did not appear in the curves of the
preceding and subsequent days. Signor Miiller at once con-
cluded that the variation was produced by the eclipse ; but it

was pointed out by Senhor Capello, of the Lisbon Observatory,
that the same disturbance was recorded by his self recording
instruments, but it occurred there some time before the totality.

It was also recorded by the instrviments here, and proved to be
insignificant when compared with other disturbances continually

observed,

A careful examination of the curves for the time of the i860
eclipse has also failed to show any trace of a siicilar movement
then occurring. G, Mathus Whippi.e
Kew Observatory, Feb 5

Circumpolar Lands
Mr. Hamilton, in Nature-oI January 25, refers to a paper

in which " the rising of the land at the poles is inferred as a ne.
cessary result of the cooling and contracting of the earth." He
then goes on to give the substance of part of the paper, beginning
as follows :

—

" If a spheroid of equilibrium, in motion about an axis, con-
tract uniformly in the direction of lines pei-pendicular to its sur-
face, a new spheroid is produced, having a greater degree of
eccentricity, because if equal poitions are taken off the two
diameters, the ratio of the equatorial diameter is increased. This
is equivalent to a heaping up of matter around the equator."
Th- reasoning of this latter passage appears sound, but it con-

tradicts the former one. As I have shown in my letter to which
Mr. Hamilton replies, the facts, so far as known, appear to point
to a relative increa'*e of the polar diameter ; he admits this, and
then gives reasons for expecting a relative increase of the equa-
torial one. He must have made some oversight.

Old Forge, Dunmurry, Jan. 27 Joseph John Murphy

THE HISTORY OF PHOTOGRAPHY
T TRUST you will kindly allow me space for a few lines
' on the subject of some rare specimens connected
with the History of Photography, now in the possession
of Madame Nifepce de St. Victor, whose husband it will

be remembered v/as the first to employ glass, and a trans-
parrnt medium (albumen) for the purposes of photo-
graphy, thus discovering, to a great extent, the process
of Photography as it exists at the present day. The first

glass negative, or rather i://c/i(', Madame Niepce possesses,
as likewise prints executed in 1848,

Niepce de St. Victor was likewise one of those who
have worked hard to secure natural colours in the camera,
some very perfect specimens—photographs of coloured
dolls—which prove distinctly that the solution of the
problem is not impossible, as many believe, are also in-

cluded in the Nicpce collection, together with some results
of early photo-engraving.
Madame Niepce and family have been left, I regret

to say, in very straitened circumstances, for the busy
philosopher in his lifetmie had but the pay of a subordi-
nate officer in the French Army to subsist on. She has
placed in the possession of the Photographic Society this

valuable collection of her late husband, and it is proposed
to exhibit it at the next meeting of the Society on the 13th
inst,, and any institution or individual desiring to become
possessed of some of the specimens wiU be readily fur-

nished with information by H. Baden Pritchard

GANOT'S PHYSICS'
GANOT'S Physics is so well known in this country

that our task is very different from that of reviewing
a new work, and we can do little more than compare this

edition with the previous. It is unusual for any large
scientific work to pass through five editions in about ten
years, and the value of the book may be estimated by
this fact. It has passed through more than twice the
above number of editions in France, and has been trans-
lated into various European languages. In the present
edition the type has been altered, and the size of the page
somewhat increased, while twenty-eight new illustrations

have been added, and the te.xt has been augmented.
The doctrine of energy has of late been so largely

developed that we are surprised to find so small an
amount of space given to the subject. No more than
two pages are devoted to it, while the term " transmuta-
tion of energy," does not appear in the index. Neither
do we find the terms " Kinetics " and " Kinematics ; " yet
we imagine that the student who presented himself as a
candidate for a Science Scholarship at any of our Uni-

* An Elementary Treatise on Physics, Experimental and Applied. Tran-
slated and Edited from Ganol's " Elements de Physique," by E. Atkinson,
Ph.D., F.C S. Fifth Edition, Revised and Enlarged. 828 pp. 8vo. (Loa,
don: Longmans and Co. 1&72.)'
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versities, not knowing the meaning of these terms, might
find himself quite at sea in some of the questions. In-

gretted ; for just as the philosophy of Francis Bacon
used to be called the " New Philosophy," so might the

Natural Philosophy developed in the treatise of Tait and
Thomson be called the " New Physics." The experi-

mental science of the future must be based, we conceive,

upon the system therein elaborated.

We are glad to notice a very good account of Morin's
apparatus for demonstrating the laws of falling bodies

(p. 49), which does not appear in the 1868 edition. The
principle of this, it will be remembered, is to cause a falling

body to trace its own path upon a rotating cylinder. The
accompanying diagram (Figs, i, 2) needs no explanation.

The vanes are for the purpose of producing uniformity

of motion in the revolving cylinder ; the falling weight is

a mass of iron, P, furnished with a pencil, which presses

against the paper on the revolving cylinder. The curve
traced can be proved to be a parabola, and the paths

deed we do not find much introduction of the terms of
the Thomsonian Physics, and this is surely to be re-

FiG. 3, Fig. 4.

traversed in the direction of the descent are shown to
vary directly as the squares of the lines in the direction
of rotation.

Under the head of '' Endosmose of Gases "
(p. 97) we

find no account of the cause of diffusion of gases, the
experiments of Graham, the determination of the relative
velocity of atoms by Clausius, and the explanation of
such facts as the rate of diffusion of hydrogen being four
times greater than that of oxygen. But it may be argued
that this rather belongs to Chemistry.
We are glad to see that the law which relates to the

volume of gases under varying pressures is now called
after its true discoverer, " Boyle's Law," but the experi-
ment, demonstrating at once the incompressibility of
fluids and the porosity of dense bodies, is, as usual, attri-

buted to the members of the Accademia del Cimento,
while it was in reality proved twenty years earlier with
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a hollow sphere of lead by Francis Bacon. Again
" Mariotte's Tube," as it is called (p. 120), is described
and figured by Robert Eoyle fourteen years before
Mariotte mentions it. Morren's mercury pump for slow
but accurate exhaustion is described and figured on
p. 141 (Figs. 3, 4) ; by its means a vacuum of one-tenth
of a millimetre of mercury may be obtained.
The Acoustics has been considerably augmented, for

while in the 1S68 edition it occupied fifty-two pages, it

now fills fifty-five larger pages. We notice, among
other things, an account and woodcut of Konig's stetho-
scope, and of his cylindrical resonator ; of Helmholtz's
apparatus for the synthesis of sounds ; and various new
woodcuts of manometric flames. We do not observe any
mention of singing or sensitive flames. In the section
devoted to heat, we do not find an account of Prof.

Guthrie's experiments on the conduction of heat by
liquids

; or of the recent observations regarding the heat
of the moon and certain stars ; and the portion relating
to the "Mechanical Equivalent of Heat" is still very
meagre and insufficient.

The magnetism of iron ships might with advantage be
alluded to in the account of Magnetism ; and M. Noe's very
powerful thermo-electric battery is also worthy of notice.
On pp. 596 and 597 we are glad to observe capital figures
and descriptions of the electrical machines of Bertsch
and Carre ; the latter appears to be a most desirable
addition to the Physical L.aboratory, as, even without a
condenser, plates of 49 centimetres diameter give sparks
18 centimetres long, and the machine is not much
affected by moisture. The apparatus figured on pp.
67S—670 for demonstrating the attraction and repulsion
of electric currents by currents, consists of new and
improved forms of those devised by Ampere, and is

extremely ingenious
; as is also the form of solenoid

described on p. 690. (Fig. 5.)

A few alterations in the te.xt would be advisable if a
table of errata is introduced ; thus (p. 750) no explanation

is given of the stoppage of a cube of copper when caused
to rotate between the poles of a powerful electro-magnet,

as soon as the magnet is made ; neither is reference given
to the explanation which in another form is given else-

where. Again (p. 628) we read :— ..." Kirchhoff
has concluded that the motion of electricity in a wire in

which it meets with no resistance is," c&c. A very few
clerical errors are observable :—p. 185, M. Costa should
be M. Colli ; p. 246, topmost line, " substances by which
their action," &c., should read "

-ui/iic/i /y their action ;

"

p. 289, line ten from the top, p should be/'; and p. 524,
line 4, we find 'plain polarised light."

These, however, are quite minor matters ; the book
was a good one at the outset of its career, and each suc-

ceeding edition has rendered it more and more complete.
The above remarks are made rather as suggestions than
in any spirit of adverse criticism. Ganot's Physics is a
great addition to our scientific literature, and neither

student nor savaitt could spare it from his library.

G. F. RODWELL

THE SOLAR ATMOSPHERE
T^HE object of the investigation discussed in N.\TURE
^ (No. loi, pp. 449-452) being merely that of ascer-

taining whether the incandescent matter contained in the
solar atmosphere transmits radiant heat of sufficient

energy to admit of thermometric measurement, no par-
ticular statement was deemed necessary regarding the
spectrum which appeared on the bulb of the focal thermo-
meter after shutting out the rays from the photosphere

during the experiments. The appearance of this spectrum
has in the meantime been carefully considered. Its

extent and position suggest that the depth of the solar

atmosphere far exceeds the limits hitherto assumed.

The accompanying illustration represen'.s an apparatus
constructed by the writer to facilitate the investigation.

Evidently the expedient of shutting out the photosphere
while examining the effect produced by the rays emanating
from the chromosphere calls for means by which the sun
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may be kept accurately in focus during the period re-

quired to compl te the observations. The main features

ot the apparatus being shown by the illustration, a biief

dtscn,Jtion will suffice. The parabolic reflector which con-

centrates the rays from the chromosphere (described in

the previous article) is placed in the cavity of a conical

dish of cast-Ton, secured to the top of a table suspended
on two horizontal journals, and revolving on a vertical

axle. The latter, slightly taper, turns in a cast-iron socket
which is bushed with brass and supported by three legs

stepped on a triangular base, resting on friction-rollers.

The horizontal journals referred to turn in bearings
attached to a rigid bar of wrou^ht-iron situated under the

table, firmly secured to the upper end of the vertical axle.

The horizontal angular position of the table is adjusted
by a screw operated by the small hand-wfheel a, the in-

clination being regulated by another screw turned by the

hand-wh^el /'. A graduated quadrant, c. is attached to ihe
end of the tible in order to afford means of ascertainmg
the sun's zenith distance at any moment The indrx d^

which marks the degree of inclination, is stationary, being
secured to the rigid bar before described. The rays fro n
the photosphere are shut out by a circular disc, f, comoosed
of sheet metal turned to ex ict size, and supported by three
diagonal rods of steel. These rods are secured to the
circumference o^ the conical dish by screws and adjust-
able nuts in such a manner that the centre of the disc/
may readily be brought in a direct line with the axis of

the reflector. The m.chinism adopted for adjusting
the position of the table by the hand-wheels a and b re-

quires no rxplanation ; but the device which enables the
operator to ascertam when the axis of the reflector is

pointed exactly towards the centre of the sun demands
particular notice. A shallow cylindric <1 box, ^, provided
with a flat lid and open at the bottom, excepting a narrow
flange extending round the circumference, is firmly held
by two columns secured to the t'lp of the table. A convex
lens of 26 inches focus is inserted m the cylindrical b x,

the narrow flange inentiuned affording necessary support.
The lid is perforated by two openings at right angles,
0'05 inch wide, 2'5 inches long, forming a cross, the lens
being so adjusted th it its axis passes through the central
point of intersection of the cross. The face of the table
being turned at right angles to the sun, or nearly so, it

will be evident that the rays passing through the perfora-
tions and through the lens will produce, at a certain dis-

tance, a brilliantly illuminated cross of small size and
sharp outline. A piece of ivory, or white paper, on which
parallel lines are drawn intersecting each other at right
angles, is attached to the top of the table in such a position
that the centie of intersection of the said lines coincides
with the axis of the lens. This axis being parallel with the
line passing through the centre of the disc/and the focus of
the reflector, it will be perceived that the operator, in direct-
ing the table, has only to bring the illuminated cross within
the intersecting parallel lines on the piece of ivory.
Ample practice has shown that by this arrangement an
attentive person can easily keep the disc / accurately in
line with the focus of the reflvCtor and the centre of the
sun during any desirable length of tune. The absence
o( any perceptible motion of the column of the focal ther-
mometer durmg the experiments which have been made
furnishes the best evidence tha: the sun's rays have been
effectually shut out by the intervening disc, which, it should
be remembered, is only large enough to screen the aper-
ture of the reflector from the rays projected by the photo-
sphere. It may be noticed that actinometric observations
cannot be accurately made unless the instiument is

attached to a table capable ot being directed in the man-
ner described ; nor is it possible to measure the dynamic
ener^'y transmitted by solar radiation unless the calori-
meter em pi :>) ed for the purpose faces the sun with the
sanrie precision as our parabolic reflector, it is worthy of
notice that the lightness of the illustrated apparatus ren-

ders exact adjustment easy, since screws of small diameter
and fine pitch may be employed. It only remains to be
stated that in order to admit of accurate examination of the
spectrum before referred to, the thermometer is removed
during investigations which do not relate to temperature,
a cylindrical stem of metal, 025 inch diameter, coated with
lamp-black, being introduced in its place.

With reference to the result of recent experiments, it is

proper to state that, at the present time, the sun's zenith
distance being now nearly 60° at noon, no perceptible

heating takes place in the focus of the parabolic reflector.

The observations relating to temperature mentioned in

the previous article, were made when the zenith distance
was only one-third of what it is at present. The conse-
quent increase of atmospheric depth, at this time, has
completely changed the colour of the spectrum, and ren-

dered the same so feeble that its extent cannot be
determined. As seen last summer, before the earth had
receded far from the aphelion, the termination of the
spectrum reached so far down that an addition of 015 inch
to the radius of the disc/"would scarcely have shut it out.

Now an addition of o'i5 inch to the radius of the disc cor-

responds to an angular distance of 9' 45" ; hence,

assuming the radius of the photosphere to be 426 300 miles,

the depth of the solar atmosphere cannot be less than

255 000 miles. And, judging from the appearance at the

period referred to, there can be little doubt that a larger

and more perfect reflector will enable us to trace the spec-

trum still further do>vn. Consequently, a further enlarge-

m-.nt of the disc /will be required to extinguish wholly
the reflected light from the solar atmosphere. It is

reasonable, therefore, to suppose that the depth of the

solar atmosphere will ultimately be found to e.xceed very

cons'derably \\it foregoing computation.
It has been suggested regarding the instituted investi-

gations of the radiant heat transmitted by the chromo-
sphere, that the thermo-electric pile ought to be employed
in combination with the p.irabolic reflector. The object

of the investigation being simply that of proving by the

feebleness of the radiant power transinitted to the surface

of the earth that the chromosphere and outer strata of

the sun's envelope do not possess radiant energy of

sufficient intensity to influence sol ir temperature as sup-

posed by Secchi, tests of the suggested extreme nicety

are not called for.

With reference to the effect of increased depth, the

small amount of retardation suffered by the rays in

passing through the highly attenuated atmosphere of the

sun, previously established, shows that the question of

solar temperature will not be materially affected, even
should it be found that the depth of the envelope is

greater than the radius of the photosphere.

J. Ericsson

THE RIGIDITY OF THE EARTH
CIR WILLIAM THOMSON'S views regarding the
>-^ rigidity of the earth have been hitherto received in

silence by those who entertain different opinions from
him ; but it does n^it follow on this account that they
regard his position as unassailable. It is more satisfactory

to attempt to establish positive results in science, than
to criticise the labours of others ; but as Sir William
Thomson, by his letter in NATURE for January 18,

manifestly invites discussion, I hope I shall be excused
for making the following remarks.
When nearly ten years since 1 saw the abstract in the

Proceedings of the Royal Society which he appends to

his letter, I resolved to suspend my judgment until I had
an opportunity for reading his papers in extcnso. To
such of your readers as happen to be interested in this

question, and who have not yet seen these publications, I

would venture to recommend a similar course. In the
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" Philosophical Transactions " for 1862, the memoir on the
rigidity of the earth is fully printed, and immediately
following it is another designated " dynamical problems
regarding elastic spheroidal shells and spheroids of in-

compressible liquid." The conclusions arrived at in the

first are essentially and admittedly dependent on the

investigations presented in the second. Not long after

they were published I gave my best attention to the study

of both, and it soon appeared to me that the problems
treated in the second could have no physical bearing on
the question of the earth's structure. The very title of

this memoir partly reveals its character in this respect.

In order to apply the results obtained in this memoir to

the earth, it is supposed to be a spheroidal homogeneous
elastic shell filled with incompressible lluid ; whereas in

such an inquiry the earth can scarcely be supposed to be
otherwise than a heterogeneous solid envelope containing
a fluid whose properties are not inconsistent with those of

fluids coming under our notice. Under this form I have
treated the hypothesis in the " Philosophical Transac-
tions " for 1851, and also in subsequent publications.

Incompressibility is not a property of any known fluid
;

and Neumann, when referring in his comprehensive
treatise on geology to the influence of pressure in pro-

moting the density of the interior parts of the earth,

expresses what is very generally admitted among philoso-

phical geologists as well as physical inquirers, when he
says that " fluid bodies are endowed with far more com-
pressibility than solids."* Hypotheses are often indispen-

sable in physical inquiries where we are proceeding from
the known to the unknown, but there are two conditions

to which they should conform ; first, they should be
capable of verification by a comparison of the results to

which they lead with those of observation, and secondly,

they should not contradict established physical laws or

the known properties of matter, unless the contradiction

is specially explained and fully accounted for. The
second of these conditions is clearly violated when the
internal fluid of the earth is supposed to differ froin all

known fluids by being supposed to be incompressible.

And this violaiion is especially flagrant when the solid

matter enclosing the incompressible fluid is supposed to

be at the same time elastic and therefore compressible,

and when, moreover, the line of reasoning adopted as to

the earth's internal structure pointedly depends upon
these assumptions as to the properties of its fluid and
solid portions. Sir William Thomson endeavours to

prove, by a process of rt-diictio ad al'surJiim that the

interior of the earth is for the most part or altogether

solid ; in other words, he supposes the interior to be fluid,

and then tries to show that the tidal actions produced in

this fluid by the sun and moon must cause oscillations in

the crust which have not been observed. He may justly

claim to have proved that the earth does not consist of

an elastic solid envelope enclosing a mass of the ideal

substance called an incompressible liquid, but he has not
proved the point which he intended to establish, namely,
the absence of an interior fluid nucleus endowed with the

properties commonly attributed to fluids. He also sup-

poses throughout his investigations, in the same manner
as was supposed by Mr. Hopkins, that the transition from
the solidity of the shell to the fluidity of the nucleus is

not gradual but abrupt. Those who maintain the validity

of the hypothesis of the interior fluidity of the earth are
far from holding this opinion. On the contrary, all

observations hitherto made on the materials of the earth
lead to the conclusion that the solid shell is so constituted
as to present first a superficial coating whose mechanical
properties we can partly ascertain by direct experiment

;

secondly, a mass whose density and rigidity probably
increase with the depth from the outer surface ; thirdly,

an interior coating in which the cft'ccts of pressure are

resisted by those of teinperature, and where an imperfectly

* Lehrbuch der Geologic, i. p. 268, 2nd edition.

fluid and pasty mass is in contact at one side with the
solid shell, and on the other with the more perfect fluid.

This mass should be manifestly much more yielding and
compressible than the perfectly solidified shell ; for if

compression tends to increase the rigidity of solid matter,
the middle division of the shell, as just described, should
be more rigid than its superficial portion, and very much
more rigid than the interior pasty mass. The work
performed by small changes of shape in the fluid nucleus
due to the action of exterior disturbing bodies should thus
be expended partly in producing small variations of
density among the compressible strata of which it is com-
posed, and partly in changing the shape of the yielding
matter of the inner surface of the shell. The deformations
of a shell consisting of homogeneous elastic matter, such
as steel acted upon by exterior forces, must be the
resultants of all the elementary deformations among its

particles summed up or integrated. It would behave
somewhat like a vibrating bell ; but such is not the
behaviour to be expected in a mass of discontinuous and
heterogeneous materials. Vibratory motions in such
bodies are for the most part extinguished by interferences,

or their amplitudes are at least very much reduced.
If the conclusions deduced by M. Perrey of Dijon from

his voluminous labours so often referred to by Mr. Mallet
in his Reports on Earthquakes, be correct, soine connection
between these disturbances and the phases of the moon
seems to be established which may be due to such com-
paratively feeble vibratory actions. Sir William Thomson's
conclusions rightly interpreted show that the constitution

of the fluid nucleus and the nature of the materials of the
shell must be essentially different from what he supposes
in order to establish these conclusions. A person who
never saw a railway train might as justly reason as to the
impossibility of travelling in it at high rates of speed, by
demonstrating that the shocks experienced by perfectly

rigid carriages connected w-ithout any compressible
arrangements would be too great for travellers to endure,
if not too great for the pennanent integrity of the

carriages themselves. In assuming the incompressibility

of the fluid nucleus for the purposes of his indirect de-

monstration of the rigidity of the earth. Sir William
Thomson makes a pctitio priiicipii nearly as vital as

shocks incident to influence of buffers in reasoning on the
the omission of the railway carriages.

I am at a loss to know where any warrant was found
for affixing the property of incompressibility to the
supposed fluid nucleus of the earth ; and those who main-
tain the hypothesis of the interior fluidity of the earth are
entitled to repudiate an assumption fastened on that

hypothesis not only in opposition to evidence derived
from experiments on fluids, but in direct contradiction to

the arguments employed by them in discussing the

question of the earth's structure.

Henry Hennessv

THE LANDSLIPS AT NORTHWICH
IN the " Notes " of the number of Nature, for Jan. 25,

I find one referring to the landslips at Northwich in

Cheshire, by mistake called Nantwich. As the descrip-

tion given of these landslips and their cause is scarcely

accurate, your readers may like to see a short account
of them.
Northwich is the great centre of the Cheshire salt

trade. The manufacture is principally carried on now at

Northwich and Winsford, both towns lying in the valley

of the Ri\-er Weaver, though formerly Nantwich was
engaged in this trade, and Middlewich still continues so

to be. The position of the latter is indicated by its name,
it lying between Northwich and Nantwich. The salt is

found lying in two beds, called the upper and lower
rock salt. The first bed is met with in the neighbour-
hood of Northwich at the depth of about forty yards, and
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is twenty-five yards thick. Although brine springs had
been known and worked as early as the time of the

Norman Conquest or earlier, yet the bed of rock salt was
only discovered in 1670 when searching for coal at Mar-
bury, about a mile to the north of Northwich. During

the last 200 years this rock salt has been worked, or to

speak more correctly, for more than a century the upper

bed was worked, when an agent of the Duke of Bridge-

water sank lower still, and, after passing throngh about

ten yards of hard clay and stone, with small veins of rock

salt running through it, the lower bed of rock salt was
discovered This lower bed is between thirty and forty

yards thick, but only abiut five yards of the purest of it

is "got." This good portion lies at a depth of from 100

to 1 10 yards, according to the locality. In the neighbour-

hood of Winsford both beds are met with at a much
greater dep'h. The whole of the rock salt obtained i.^ got

now from the lower bed, and last year it reached nearly

150,000 tons, prob.ibly the largest cjuantity ever obtained

in one year. It may as well be said that this mining of

rock salt has had nothing whatever to do with the subsi-

dences spoken of, though the wording of the note would
lead readers to expect the contrary. At present there is

no danger to be expected from the lower bed of rock salt.

The whole danger arises from the upper bed, as will be

seen from the following account :—The salt trade of

Cheshire is a very extensive one, and during the year 1S71

upwards of 1,250,000 tons of white salt have been sent

from the various works in that countv. The whole of this

immense quantity has been manufactured frorn a natural

brine which is found in and around Northwich and Wins-
ford, as well as in several other smaller places. This brine

is produced by fresh water finding its way to the surface

of the upper bed of rock salt, teclinically called the Rock
Head. The fresh water dissolves the rock salt, and

beconifs saturated with salt. The ordinary proportion of

pure salt in the brine is 25 per cent. To obtain the quan-

tity of salt above mentioned, it would be necessary to

pump 5.000,000 tons of brine. The pumping of brine is

incessantly going on, and as a natural consequence the

bed of rock salt is being gradually dissolved and pumped
up. As the surface of the salt is eaten away, the land

above it subsides. This subsidence is not spread over

the whole surface, but seems to follow dtpressions

in it, thus forming underground valleys with streams

of brine running to the great centres of pumping.

Wherever a stream of brine runs, there the subsidence

occurs, and in many localities the sinking is very rapid

and serious, but fortunately is almost always gradual and
continuous. An immense lake, more than half a mile in

length, and nearly as much in breadth, has been formed
along the course of a small brook that ran into the river

Weaver, and this lake is extending continually. Besides

this gradual continuous sinking, which affects the town of

Northwich very seriously, causing the removal and re-

building of houses or the raising of them by screw-jacks

in the American fashion, the raising of the streets and so

on, there is a sudden sinking of large patches of ground,

leaving large deep cavities such as described in your

Note. These latter are more terrifying and dangerous.

They arc in the majority of cases caused by the falling-in

of old disused mines in the upper bed of rock salt. These
old mines were worked so as to leave but a thin crust of

rock salt between the superincumbent layers of earth and
the mines. The roof of the mine is supported by pillars

of rock salt at intervals. Of course the weakest and most
dangerous point is the old filled-up shaft. As most of

these mines have been disused for nearly a century, the

position of the old shafts is unknown. When the brine

has eaten away the layer of rock salt left as a roof, the

whole of the earth lying above falls into the mine, and
an enormous crater-like hole, some too feet or more in

depth, is formed, which in process of time becomes filled

up with water, the mine itself being choked with earthy

matter. Tn the imtnediate neighbourhood of Northwich
there are a great number of these rock pit holes, as they
are called, and it is nothing very unusual for one to fall

in.

The rock miners, as they are called, were at work in the

lower mine last year when one of these sudden subsidences
occurred. They knew nothing of it. I have been myself
under this hole, and it was a fearful one to look at when
it first went in. There is no communication between the
upper and lower beds, and the miners have about thirty

yards of hard cbyey stone and rock salt between lh=m
and the upaer old mines. The subsidence more particu-

larly alluded to in your Notes is not in the immediate
neighbourhood of Northwich, but rather midway between
Northwich and Winsford, near Marton Hall. Itisrather
difficult to know what is its cause, as there is no rccoid of
any mines ever beins worked in that neighbourhood. The
general belief is that the rock salt, which undoubtedly
underlies the whole neighbourhood, has been gradually
dissolved, and that a sinking has commenced as at

Northwich ; then that, owing to some peculiarity of the
particular overlying strata—probably to their s;;ndy nature,

as quicksands are kno^n to exist about Northwich—the
earthy and sandy matter of the immediately overlying

strata has been carried aw.uy by the brine streams till a
large hollow has been formed. This has continued till

the superincumbent mass could not be borne up any
longer, and thus suddenly fell in, filling up the lower cavity,

but op ning a large crater-like pit from the surface.

A Government insoector has been to the neighbour-
hood, an 1 his report is expe':ted very shortly.

The whole neighbourhood of Northwich is well worthy
of more attention thin it has received, and it is sur-

prising that our geologists have not been able to give a
better account of the rock salt formation than has yet

been done.

Thos. Ward

NOTES
We are glad to be able to state that the severe sentence passed

upon M. E. Reclus has been changed, in consequence of the re-

presentations of the scientific men of this and other countries,

into the comparatively mild one of exile from France.

We understand that the Chair of Anatomy in the new German
University of Strasburg has been offered to, and declined by.

Prof. Gegenbaur, who lias done so much to raise the scientific

reputation of the University of Jena. A sunilar offer has also

been made to Gegenbaur's distinguished colleague, Haeckel, the

result of which is not yet announced.

The Master and Senior Fellows of St. John's College, Cam-
bridge, have elected Mr. J. B. Bradbury, M.D., of Downing
College, Linacre Lecturer in Medicine in the room of Dr.

Paget, who has been elected Regius Professor of Physic.

The Royal Commission on Scientific Instruction and the Ad-
vancement of Science recommenced their sittings yesterday.

The two Smith's Prizes of the University of Cambridge have

been this year awarded to the First and Second Wranglers re-

spectively.

We regret to learn that the Australian Eclipse Expedition has

proved a failure, through the unfavourable state of the weather at

the point of observation.

It is with great regret we have to record the death on Wed-
nesday, January 31, at Torquay, of Dr. G. E. Day, F.R S., late

Chandos Professor of Medicine in the University of St. Andrew,

at the age of 56. Our columns have borne frequent evidence of

the extent of Dr. Day's acquirements in many branches of
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Natural History. He was one of the founders of the Pathologi-

cal and Cavendish Societies.

The name of Colonel Chesney, F.R. S., of the Royal Artillery,

who died on Tuesday, the 30U1 ult., at his residence near Kilkeel,

Co. Down, Ireland, in the Sjrd year of his age, was almost more
familiar to the last generation than to this. Among his various

titles to eminence as traveller, savan, and military critic, he will

be chiefly known as " the pioneer of the overland route to

India." It is now nearly forty years since General, then Captain,

Chesney returned from his exploratir^ns of the Euphrates for the

purpose of establishing steam communication with India -vid

Egyot and Asia Minor, to ask the Government to give him the

command of an expedition. The demand was granted ; two

vessels, the Tigris and ihe Eiiplinitcs, were placed at his disposal.

The indefaiigalile manner in which he prosecuted his scheme, in

the face of many disappointments and discouragements, is well

known. He has himself written the history of his travels and

adventures; and the lines of communication now in existence

bear witness to the practical value of his projects. General

Chesney has fen- many years back enjoyed the repose which *as

the fitting reward of much arduous toil ; and now leaves behind

him the record of a useful, honourable, and well-spent life.

Dr. William Baird, F.R.S., whose draih we recorded last

week, after a long and painful illness was born at Eccles, in

Berwickshire, i:i the year 1S03, educated at Edinburgh, and

received in 1823 an ap;jnintment as surgeon from the Ejst India

Company. Whi'e in 'his office he visited Ind a, China, and

many odier coimtri s the nitu^al hisory of which he carefully

studied. In 1S31 hcpublihed a paper " On the Luminosity of

the Sea, " in Loii ion's Magazine 0/ Natural History, and from

that time beca-ne a frequent con'ributor to the scientific journals,

more es; ecially to the "Transactions" of the Berwickshire

Naturalists' Club. In 183S he compiled a Cyclopedia of the

Natural Sciences. In September 1841 he was appointed

an Assi>tant in the Zoological Department of the British Mu-
seum, which office he filled till his death. In 1851 his mono
graph on the British Entomostrac ms Crustacea, a work of greai

ability and r-search, was published by the Ray Society. Between

the years 1S3S an i 1S63 he contributed a number of papers on

the Eatomostraca to the " Annals of Natur.al History," and the

"Proceedings" of the Zoological Society. During thelat'er years

of his life his attention was principally given to the Entozoa, of

the then known S|)ecies of which he had as early as 1S43 drawn

up a catalogue, which was published by the trustees of the

British Mu-eum. Numerous papers on the same subject were

also contributed by him to the " Proceedings " of Ihe Zoological

Society, the "Transactions" of the Linnean Society, &c. Latterly

he was engaged in preparing a general catalogue of the Entozja,

for which he had accumulated a vast amount of material. His

knoiiledge of some other branches of natural history was equally

exten-ive and profound, and his death will leave a gap am nj;

those who were a' quainted with his varied acqu remen's, and

the courtesy and readiness to assist displayed to all who sought

his help or advice.

The Academy records the death of Prof. Trendelenburg, ol

Berlin, who had attained a two-fold eminence as a philologist

and Aristotelian commentator, and as an original thinker.

The Waynflete Professorship of Chemistry at the University

of Oxford, will shortly become vacant by the resignation,

through ill-health, of Sir Benjamin Collins Brodie, Bart., M..A.

The Waynflete Professorship of Chemistry was directed by

the ordinance of the University Commissioners of 1854, re-

lating to Magdalen College, to be founded in that college in

lieu of certain prrelector^hips menioned in its ancient statutes,

and to be maintained by a stipend of 600.'. per annum. The

Professor is elected by the Chancellor of the University, the

Visitor and President of the College, and the Presidents of the

Royal Society and of the College of Physicians. Prof Brodie

was elected in 1865, and was the first professor under the new
ordinance, having previously resigned the Ahlrichian Pro-

fessorship of Chemistry, which he had held since the resignation

of the late Dr. Daubeny, and which chair was suppressed in

1866, the revenues being applied to the payment of a salary

of a Demonstrator, and to the purchase of chemical apparatus

or other means towards the study of chemistry in the University.

In the Gazette of India is the following tribute to the memory
of the late Archdeacon Pratt:—"The Governor-General in

Council has received with deep regret official intimition of the

death of the Venerable the Archdeacon of Calcutta, die Reverend

J. H. Pratt, on the 28th ultimo, at Ghazfcpore, m the North-

western Provinces. The Governor General in Council cinnot

adow the death of Archdeacon Pratt to pass unnoticed by the

Government which he served so long and so well. Mr. Pratt

entered the service in the year 1838, and was appointed

Archdeacon of Calcutta by the late Bishop Wilson on the 6th

October, 1S49. Under the ordinary ru'es of the service, Mr.

Pratt would hive retired in October, 1S67, but so efficiently had

he filled his high office in the Church, thit he wis solicited by

Government, with the full approval of Her Majesty's Secretary

i>f State, to continue to hold ft. In adopting this course the

Government was moved no' only by its own ai'prf-ciation of the

Archdeacon's services, but the str^ing recommemlati'.'n of the late

B shop Cott m, who bore testimony t'l A'chdeacon Pr.att'» emi-

nentscientific attainments and university d slinctions, to the active

pa''t which he had taken in the marwgement of the diocese, and

m the promotion of all good works, and to his personal pi'-ty and

high Christian character. At a later date Her Majesty's .Sccre-

tiry of State, in sanctioning the retention of .Archdeacon Pratt in

the service un'il OcMber 1872, remarked:— 'I canncit refrain

from expressing the high sense I en ertain, in comm m wiih Ihe

present Bishop of Calcufa, the L'entenini-Governor of Bengd,

and your Excellency in Council, of the zeal and ability with

which he has for so many years faithfully and laboriously dis-

charged the duties of his Offict:.' The G.)vernor-General in

Councd feels assured that the death of the Venerable Archdeac n

will be mourned by the entire Christian community in India."

It is announced that Professor Flower will commence his

annual Hunterian Lectures on Comparative Anatomy in the

Theatre of the Royal College of Surgeons on Friday, the i6th

inst., at four o'clock. The lectures will be continued at the

same hour every Monday, Wednesday, and Friday until the

27th of March. The subjects to be embraced by the present

course are the modifications of the organs of digestion, includ-

in>,' the mouth, tongue, salivary glands, alimentary canal, liver,

and pancreas. These will be treated of in detail in the various

animals composing the class Mammalia, and if time should per-

mit, a review of the principal variations of the same parts in the

other Vertebrata will follow. Theiectureswillbeillustated as fully

as possible by specimens from the Museum, and by diagrams,

and it should be added, are open without fee to any gentleman

presenting his card at the door.

The Times of India calls attention to the very scant recogni-

tion which literary or scientific merit has received in conferring

the distinction of the Star of India. Although the Order of the

Star of India was established for the reward of good service of

every kind, and the soldier, the civilian, the diplomatist were not

considered, on the insti'u'ion of the Order, to have any better

claim to the decoration than the man o science or the man of

letters, yet on the list there is at the present time scarcely a

single representative of literature, science, or art. The Times

strongly commends the claims of Dr. Forbes Watson and Dr

George Smith to this disiincdon, for the admirable work done in

bringing the English public face to fa?e with the arts and manu-
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factures' of the East, services which have as yet receivetl^no

recognition whatever from the Crown.

The brilliant display of the aurora borealis, seen in London

on Sunday night, of which various accounts will be found

in our columns, appears to have been observed in France, as

well as in Wales. Scotland, and Ireland. Tlie phenomenon was

seen in Turkey and also in Egypt. A telegram from Alexandria

says that a large space of sky was illuminated for five hours.

The report of the Meteorological Department on Monday notices

the wide extent of the display, and adds, "a considerable change

in the weather seems likely."

At his inauguration as Rector of the University of Edinburgh

on Monday last, Sir Wm. Stirling-Maxwell is reported to have

made the following pertinent observations on the medical educa-

tion of women :— " He was in favour of teaching women every-

thing that they desired to learn, and for opening to them the

doors of the highest oral instruction as wide as the doors of

book-learning. As to medical education, he said that so long as

women would minister to their sick children and husbands, he

must hear some argument more convincing than he had yet heard

why they were to be debarred from learning the scientific grounds

of the art of which they were so often the empirical practitioners,

or the docile and intelligent instruments."

The Acndciiiv for February i contains a reply, by Prof. Helm-

holtz, to Prof. Jevons's article on "The Axioms of Geometry,"

in our issue for October 19.

We learn from the British Mc-diail Journal that the Brown

Institution for Sick Animals is likely to commence at once a work

of great public utility. Aided by a handsome grant from the

Chambers of Agriculture, Profs. Sanderson and Klein, and Mr.

Duguid, will undertake an extended series of observations on the

1y treatment and comparative pathology of pleuro-pneumonia,

an epizootic which commits the most costly ravages among our

herds.

"Justices' Justice" has become a proverb. Here is a

sample of justices' science:—At Chelmsford the county magis-

trates declined to grant the use of the Shire-hall for a lecture on

the sun, illustrated by experiments in spectrum analysis, on the

ground that the electric light might endanger the safety of the

building !

The Aincricaii Natiiralisl for January reprints a corre-

spondence between the Commissioaer of Agriculture for the

United Siates' Government, and Prof. Asa Gray, and other

botanists, respecting the dismissal of Dr. C. C. Parry from his

oflice of botanist to the department, which appears to have been

peiformeJ in a very summary manner, and on slight grounds.

Mr. M. C. CooivE, the well known mycologist, announces his

intention, if the names of a sufficient number of subscribers can

be obtained, to issue monthly a small journal, with illustrations,

devoted absolutely to Cryp'ogamic Botany. It will serve as a

sort of Appendix to the Lichen and Fungi Floras recently pub-

lished, by recording and describing new species as they are found.

Although British Cryptogamia will occupy the first place, it is

intended to record from time to time what is doing abroad in all

the Cryptogamic families (except fetns), and to keep the student

acquainted with what is being published in foreign countries as

well as his own. Monographs of genera and families, critical

observations on species, and all kindred subjects, will receive

attention. The co-operation is promised of the Rev. W. A.

Leighton, Dr. Lauder Lindsay, Dr. Braithwaite, F. Kitton, and

other specialists.

The Joiinml of Bolany states that a re-issue is in course of

preparation of Lindley and Button's " Fossil Flora of Great

Britain," oiiginally published in 1837, and now very scarce. A
supplementary volume will be added by Mr. Carruthers, which

will contain a critical revision of the species in the original book,

and figures and descriptions of all the important additions to

fossil botany made during the last thirty-five years.

A CLEVER application of science to commercial purposes has

been made by an Italian gentleman, M. Eugenio de Zuccato, of

Padua. By means of the invention any number of copies of a

manuscript or design, traced upon a varnished metal plate, may
be produced in an ordinary copying press. The iiioiim operandi

is very simple. To the bed and upper plate of a press are

attached wires leading from a small battery, so that when the

top of the instrument is screwed down the two metal surfaces

come into contact, and an electric current passes. An iron plate

resting upon the bed of the press is coated with varnish, and

upon this surface is written with a steel point any communication

it is desired to copy. The letters having thus been formed in

bare metal, a few sheets of copying paper are impregnated with

an acid solution of prussiate of potash, and placed upon the

scratched plate, which is then subjected to pressure in the copy-

ing press. An electric current passes wherever the metal has

been left bare (where the writing is therefore), and the prussiate

solution acting upon the iron, there is found pnissiate of iron, or

Prussian blue characters, corresponding to those scratched upon

the plate. The number of copies that may be produced liy this
.

electro-chemical action is almost unlimited, and the formation

of the Prussian blue lines is, of course, instantaneous. Tlie

patent, which is, we believe, the property of Messrs. Waterlow

and Sons, forms a remarkable instance of science serving as

handmaiden to the man of business.

It will be remembered that a process of engraving by means

of a forcible jet of sand was recently invented in America by

Mr. Tilghman, and applied to photography, a gelatine relief

being used as the mask or shield containing the design. The

Photo'-'rafliic Ni'os states that a further modification has been

patented by Mr. Morse, who uses a new method of propelling

the sand. He provides a simple box or hopper, from which

depends a small tube about Sfc. long, and no machinery what-

ever beyond this is used. A mixture of corundum and emery,

in the form of powder, is placed in the hopper and allowed to

descend through the tube. The object to be engraved is held

under the extremity of the tube, so that the engraving powder

will fall upon it, and in a few minutes' time the most splendid

ornamental designs are cut, with marvellous exactitude and sur-

piising beauty. An American paper says :

— " We have seen

engraved efiects, produced by this process, upon glass and silver

ware, that altogether surpass anything that has ever been

attempted by the most skilled hand labour. This simple and

beautiful invention promises to revolutionise the art of plate and

glass engraving. IJy its use the adornment of all kinds of wares,

in the most superb manner, may be qnickly accomplished, at a

tithe of the cost of the ordinary methods."

K CATALOGUE is printed of the Meteoric Collection of Mr.

Charles Upham Shepard deposited in the Wood's Bailding of

Amherst College, Mass., U.S.A. It comprises 146 litholites or

meteoric stones, which are considered unquestionably authentic,

from all parts of the world, the time of fall varying from the year

1492 to 187 1, and 93 siderites or meteoric irons, which fell

between 1735 and 1S70. The total weight of the collection is

above twelve hundred pounds. The heaviest iron, that of Aerio-

topos, weighs 438 pounds ; the smallest, that of Otsego, half an

ounce. The largest entire stone, that of New Concord, weighs

52 pounds ; the smallest, from Hessle, less than 50 grains. The

whole number of specimens exceeds five hundred. The col-

lection embraces, besides numerous casts, an extensive series of

doubtful meteorites, in which all the principal irons and stones of

this descriptionare represented.
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SCIENTIFIC INTELLIGENCE FROM AMERICA *

'T'HE statement, by Professor J. D. Whitney, of the present
* condition of the geological survey of California, lately

presented to the Governor of the State, gives a gratifying

picture of the activity and success in accomplishing the objects

for which the exploration was authorised. The State Geologist

remarks that less has been done than he had hoped, in conse-

quence of the suspension of the appropriations by a preceding
Legislature. Since the work was resumed, however, as the result

of renewed appropriations by the I,egislature of 1S69, the
survey has been carried on as rapidly as the nature of the service

would allow. Among the points particularly engaging the

attention of the State Geologist was the completion of the
topographical map of California, it being readily understood that

this must be a necessary preliminary to a geological map. The
surveyor Central California was considered especially interesting

and important, embracing, as it does, that portion of the State

from Owen's Lake on the south to Lassen's Peak on the north,

or between 36' and 40' 30' north and south, and 117° 30' and
123° east and west, the whole area comprising about one-third

of the State, with probably ninety-five per cent, of the popula-
tion residing in it. Of the portion included within these limits,

represented upon four maps, three are entirely drawn and partially

engraved, while the fourth is two-thirds drawn, with the field-

work of the remaining third yet to be done. A preliminary
map, however, of the whole of California, on a scale of

eighteen miles to an inch, has been drawn, in compliance with
the wish of the community, and will soon be ready for distri-

bution. Besides these, other works connected with the same
subject are reported by the State Geologist, being the new
editions of the Vosemite Guide-book, and the publication of the

first volume of the "Ornithology of California," which is

characterised as a work exquisitely illustrated and admirably
prin'ed. The remaining volumes of the series of reports are so

far completed as only to wait the continuance of appropriations
to place them in liand and secure their early appearance.
Arrangements have also been made with Mr. Lesquereu.\ to

work up the fossil plants of California, and with Dr. Leidy
and Prof Meek in regard to the fossils. Prof Brewer, of
the Survey, is well advanced in the work on the Botany of
California, which, when completed, will doubtless be used
extensively as a text-book. It is much to be hoped that very
liberal appropriations will be made for these important objects,

since its chief and his assistants are known to be among the very
best specialists in America, and their work has commanded the

highest respect among naturalists at home and abroad. The
reports themselves are models of perfection in regard to typo-
graphy and general execution, and are not to be surpassed by
the finest European works, whether published by governments
or private parties. It may be stated as a well-known fact that

much interest has been excited throughout the scientific circles

of Europe by the character of the work done under the auspices
of the State, and the utmost admiration expressed in regard to

its liberality and enterprise ; this example being commended to

European governments as eminently worthy of their imitation,

—

A letter from Captain Buddington, the sailing-master of Captain
Hall's vessel, the Poliiris, dated at Upernavik, reports that the
party were in good health and spirits ; and that Mr. Chester,

the first mate, had gone up the coast to bring down Hans
Christian, Dr. Kane's Esquimaux hunter, who was to join the
expedition.—Among the many works published by the United
States government, or at its expense, there are few that exceed
in intrinsic value, as well as in beauty, the volumes hitherto

printed belonging to the series of reports made by Mr. Clarence
King, at his geological and other explorations of the region
along the fortieth parallel of latitude. This expedition is still

occupied in carrying out the work assigned to it by the engineer
department of the army, while reports are now being made of
such portions of the work as have been completed. It is nearly
a year since the volume upon the mining industry of the Sierra
Nevada and other mineral regions of the West was published,
as prepared mainly by Mr. J. D. Hague (one of Mr. King's
assistants), but including articles by Mr. King himself, and other
members of the corps. This was accompanied by a large atlas

of plates, and contained full details of all the methods of metal-
hirgical operations and manipulations, together with drawings of
machinery, plans of mines, sketches of mining geology, iStc.

This book has been received with great favour everywhere, and

* Commuaicalcd by the Scientific Editor of Harper's Weekly.

has redounded greatly to the credit of the United States, first in

authorising the research, and then in publishing the results in so

superior a style. We now have to chronicle the appearance of

another volume of the series—namely, the Botany, as prepared
under the riirection of Mr. Sereno Watson, the botanist of the

expedi.ion. This constitutes volume five of Mr. King's reports,

and number eighteen of the professional pipers of the engineer

department of the army. The work embraces a report upon the

geography, meteorology, and physics of the region explored as

coimected with the general botany of the country, catalogues of

the known plants investigated, descriptions of new genera and
species, and various appendices ; these accompanied by forty

plates of new or rare species. Another volume of the series is

now in press, and will include the zoological portion, as fur-

nished by Mr. Robert Ridgway. This will probably appear
in the course of a few months.—The scientific tendency of the

age, manifested in the continual springing up of new associations

in different parts of the country, receives an additional illustration

in the establishment of the Natural History Society of Marquette,

Michiijan, which was organised during the month of December,
under the presidency of Dr. Hewitt.

ON THE CARPAL AND TARSAL BONES OF
BIRDS*

"T* HE author stated that he had followed with great interest the

work of Huxley, Cope, Morse, and others, in tracing out the

ornithic characters in the Dinosauria. While following these rela-

tions he had noticed a marked difference in the characters of the

carpus and tarsus of the two classes. It seemed strange that a

group of bones so persistent in the reptiles as well as in the mam-
malia should be so obscure or wanting in birds. Owen objects

to the term tarso-metatarse, as he believes the existence of a

tarsus has not been demonstrated. W. K. Parker, in iS5l, on
the osteology of Balceniceps, questions if the lower articular por-

tion of the tibia is not the homologue of the mammalian astra-

galus and not an epiphysis. Gegenbaur has now shown that in

one stage of the young bird there is a proximal tarsal ossicle, and
a distal tarsal ossicle, the first one anchylosing with the tibia, the

distal one likewise anchylosing with the metatarse. Thus, the

term tarso-metatarse is quite proper. While this was a great

step toward a proper understanding of these parts, Mr. Morse
believed that a nearer relation would be found in the discovery of

another proximal tarsal bone. In those reptiles he had examined,
whatever the number of tarsal bones, there were always in the

proximal series one corresponding to the tibia, and another cor-

responding to the fibula. He had found this feature in birds.

In studying the embryos of the eave swallow, bank swallow, king
bird, sand piper, blackbird, cow blackbird, bluebird, chirping

sparrow, yellow warbler, and Wilson's thrush, he had found
three distinct tarsal bones, two in the proximal series answering

to the tibia and fibula, and one in the distal series. The first two
early anchylose, and present an hour-glass-shaped articular surface

as Prof. Cope has described in the astragalus of Lrelaps. The
final anchylosis of these conjoined ossicles with the tibia, formed
the bicondylar trochlea so peculiar to the distal end of a bird's

tibia. The distal tarsal ossicle became united with the proximal
ends of the metatarse, as has been shown. In the carpus he had
found four perfectly distinct ossicles, the distal carpal bones be-

coming united to the base of the mid and outer metacarpals, the

other two remaining free, though the ulnar carpal in some cases

anchylosed with the ulna. In the king bird and yellow warbler,

he had found a fifth carpal on the radial side.

SCIENTIFIC SERIALS
The yuunial of Anatomy ami Physiology, Second series.

No. ix., November 1871.—The first article in this number is by
Prof. Humphry, "On the Anatomy of the Muscles and Nerves of

Cryptol'ra>ii/ms Japoniius" an animal which has been only rarely

dissected. The muscular system presents no points of great

peculiarity or interest, resembling very closely that of other

Urodda. With respect to the nerves, no trace of the third,

fourth, or sixth cranial could be found in either orbit, though the

third and fourth, both of very small size, were found in the

cranial cavity ; previous dissectors had described the sixth as a

* Abstract of paper by Prof. E. S. Morse, read at the Indianapolis meeting
of the American Association for the Advancement of Science. Reprinted
from the American Naturalist.
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branch from the fifth in the orbit, but this could not be found in

the pre^ient specimen. The three divisions of the fifth caniii

nerve were distinct, but the ophthalmic an i supra maxiliary le't

the skud by a common foram-n. The vagu' gave off liraiiche>

answenn;{ to the spinal accessory, and also a lirge la'eral nerve

which ran back along the body, giving ofif no branches untd it

readied tire great lateral muscles of the tail, and in thitdift'ering

from the corresponding nerve of fishes. The spinal nerves

resembled in most points those of man very closely, the brachi il

and crural plexuses were, however, much nmre simple, whicli

Prof. Humphry thinks is associated with a le-is perfect specialisa-

tion of the action of the limb muscles ; and below knee and
elbow the course of the nerve trunk-; in the fore and hind limbs

was almost identical. -The next paper is by Prof Flower, "On
the compos'tionof the Carpu> of the Dog." The os cen'ralehal

previously never been r cognised in Carnivora, and both Cuv.er

and Owen ret^arded it, in those animals in which it is present, as

a dismemberment of some element of the ca'pus ; Gegenbiur,

however, regarded it as itself a true carpal element, though never

able to discover the state of things in those cases in which il was
absent. However, in the skeleton of a dog six weeks old. Prof.

Flower finds that the so-called scapholunir bone consisis of

three distinct pieces, viz., a distinct scaphoid and lunar, and a

third piece evidently answering to the os centrale ; thus confirm-

ing the view that the latter is a true primitive carpal element.

—

Dr. Messenger Bradley gives an account of the b ain of an idiot,

who dnring life could taste and hear well, and could repsa" a lew

words ill a parrof-like manner, bat was c mgenitally blind, and
never recognised any one, or, although not paralysed, made any
attempt at locomotion. His bones were extremely fratjile,

fracturing mvariiolv if hi jerked a limb against the bed. The
brain when rem ived weighed twenly-eight ounces : most of the

fissures and lobes of the cerebrum were pres.mt, but (notwith-

standing the small size of the hrmisphe e->) were relatively small.

The i^la>.d of Reil was small and vt-ry simple. The corpora

quadrigtmina were very small, which is inr- resting, taken in

connection with his blin iness. The cerebellum was relatively

large, the vermiform pr .ce^s was imperfect, the pyramif ani
short commissure en irely absent, and the left hemisphere co.i-

side ably lighter than the righr. The bones throighout the boiy
W'len examined microscopically were found permeated with oil

drops and granular matter, but when these were washed

away normal bone structure could be male out except

an unusually large size of the Havers an canals.— Prof.

Young contributis some facts in the anatomy of the sh ^uldcr

girdle of birds, showing that the only movement of the humerus

in flight which is anatomically possible, is that in a figure

of eight.—A short descrip'ion by Mr. Watson, of the digestive,

ciiculato y, and respiraiorv organs of the Indian elephant, fol ows.

—The action of the chlorides of platinum, iridium, and pal-

laaium when introduced into the blood of dogs is the subject

of an interesting paper by Dr. Bl.rke, of San Francisco.— Pi of

Turner describes the variations of nerves in the human body

which he has lately met with, and iheu follows a paper by Prof.

Strulhers on the Great Fin While, the mi >st interesting points being

a careful account of the muscles of the fore-limb, helping to clear

up some points as to the homologies of tae bones ; and the dis-

covery, for the first time in this species, of a bony rudiment of

the femur, thoagh Prof. Flower had previously noticed a cartila-

ginous one.—Mr. Garrod gives some observations mide on him-

self showing that the exposure of the nude body to a temperature

below 70° F. causes a rise in the internal temperature of the

body ; which is greater the lower the temperature of the sur-

rounding air down to 45°, the lowest point at which observations

have been made. This he attributes to a contr.iction of the

cutaneous vessels driving the blood inwards, and also les-ening

the conducting power of the skin. Exposure to a tempera ure

of 70° causes no rise.—A detailed description of the anatomy of

the Malayan Tapir, by Dr. Murie, and of the muscles and nerves

of the chimpanzee and anubis, by Mr, Champneys, do not

admit of a short abstract being given of either of them. —The
Report of the Progress of Physiology, by Dis. Brunton and
Ferrier, is very full, and contains short accounts of many matters

of great interest. The anatomy report is postponed.

SOCIETIES AND ACADEMIES
London

Geological Society, January 24.—Mr. Joseph Prestwich,

F.R.S., president, in the chair.—The following communications

were read:— (I) "On the Foraminifera of the Family Rotalinfe
(Carpenter) found in the Cretice his Formations, with Notes on
their Tertiary and Recent Representatives," by Prof. T. Rupert
Jones, and Mr. W. K, Parker, F.R..S. The authors enumerated
the R italina; which hive been found in the Cretaceous rocks of
Europe, and showed by tabular synopses the range of the species
and notable varieties in the different formitionsof ihe Cretaceous
.system. For the comparison of the Tertiary Rotalina; with those
of the Cretaceous period the following Tertiary formations were
selected :—the Kessenberg beds in the Northern Alps, the Paris
Tertiaries, the London Clay, the Tertiary beds of the Vienna
Ba^in, and the English and Antwc-p Crags The authors also

enumerated the recent Foraminifera of the Atlintc Ocean. The
authors stited thar oi Planor/m/Im several species and important
varieties of the compact, conical form occur throughout the Cre-
taceous series, and fiat those of the Nau iloid group are still

more abundint. The pUno-convex forms are represented
throughout the series by P. ( Inincataliim) tohntnhi ; but the flat

concentric grnvths had not yet come in. Plaiwrhuliiia •-\\.enAs

down to the Lias and Trias. Pulvinulina n'panda is feebly re-

pre-ented in the uppermost Chalk, but forms of the "Mc'iiarilii"

group abound throughout the series Species of the " clrjans"
group are peculiarly characteristic of the Gault, and some of the
" Schrcibersii" group are scattered throughout. These two
groups extend far back in the Seconlary p-riod. The typical

Kotali I Bcairii Ksrifyl a Cretacenis form, hut the nearly allied

A'. ninbUicala is comm in. Tinopjrus and Patdlina occur at

s-vetal stages ; Calcarina only in the Upper C talk. The above-
mentioned types are for the m ist part still living, but the
"fl«;7i-«/(7 " group of /";('<'/'««//«(? is wanting in the Cretaceous
series, as also are SpirUlina and Cynbahpora, except that the
latter occurs in the .Vlaestricht C talk Discorbina and dilcayina
mike their first appearance in the uppermost Chalk. The chief dis-
tinction between the Cretaceous mcl the existing R italina; A'.as said
to consist in th ; progressively increasing number of molificatioiis.

''he authors c m :lu ief hydi-prting the propriety of regarding
the Ailantic ooze as homologous with the Chalk. The president
suggested the pos-itiil ty of some of the minute Forammifera
being transported fossils derive 1 from earlier beds than ihose in
which they are now foun-l. Dr. Carpenter observed that the
mode of examinatiou to be adopted with Foraminifera was dif-

ferent in character fro n that which was applicable to higher
organisms. The range in variation was so great that an
imperfect examination of iVummulites had sufficed to make
.M. d'Archiac r^-duce the number of species by one half;
and all the speaker's subsequent studies had iinpre-.sed up in him
the variety in form and 111 sculpturing of sur'ace on in iividuals of
the same species. When out of some thiusands of sptcimens of
OpcrcuUna. say, a dozen pronounced forms had been selected,

such as by themselves seemed well marked and distinct, it might
turn out that after ad there was bat one species present with
intermediate varieties connecting all these different forms He
thought the same held good with Roalinre, and that there were
osculant forms which m git connec', not only ihe species, but
even the genera into which they had been subdivided. This fact

had an important beann:; on their genetic succession, especially

as ic appeared that some of the best-m irked types were due to

the conditions under which they lived. The temperature in
tropical seas dilTered in accordance with the depth so much, that
when 2,CKX) fathoms were reached a degree of cold was attained

such as was to be found in high latitudes ; and in consequence
the deep-sea forms in tropical latitudes assumed the divarfed
character of those in shallower seas and nearer the pole. He
suggested caution in drawing inferences from forms so subject to

modification, both spontaneous and due to the dtp h of the sea,

especially as connected with abundance of food. Prof Ramsay
remarket that geologists would be pleased to find Foraminifera
exhibiiing, like other organisms, changes in some degree con-
nected with the lapse of time. Tnese low forms, however, could
hardly afford criteria for judging of the age of geological forma-
tions, while at the same time such ample means were afforded by
the higher organisms for com ng to a conclusion. He cited, for

instance, the Cephalopoda, as proving how different were the
more important forms of marine life in Cretaceous times from
those of the present day. He thought that no one who had
thoroughly stn I ed the forms of ancient life vvou'd be led to
ignore the differences they presented, as a whole, from those
now existing.— Prof Joucs, in rcoly, observed that the ques-
tion of whether the Foraminifera in a given bed were
derived or not was to be solved partly by their condition
and partly by their relative proportions, but that in most
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cases sufficient data existed on which to found a judg
ment. He agreed wi(h Dr. Carpenter as to the existenc

of extreme modifications, and it had been hi? object to ignore

such as seem due to ordinary and local causes, and to group the

for.ii'i in accordance with certain characteristics. Wtiether ih--

classification was right or wrong, it was necessary, for the sake

of increasing knowledge, that fossils of this kind should be ar-

ranged in groups ; and whether these were to be regarded as

truly generic was a minor consideration. In forming their types

and subtypes the authors had carefully avoided minor differences;

but they still thought that the modifications which were capable
of being substantiated were significant of a great lapse of time.

A variation once established never returned completely to the

original type. In Globigeri)ta, he stated that there were in Cre-

taceous times 8 forms, in Tertiary 12, at the present time

14 ; and these modifications he regarded as equivalent to the

specific changes in higher animals.—(2.) "On the Infrilias in

Yorkshire," by the Rev. J. F. Blake. The Infralias, i.e., the

zones of Ammonites planorbis and Am. ang'ulatus, have been
recorded hitherto only from Redcar, to the beds at which place

the author referred ; but the chief object of the paper was to

describe some secions at Cliff, near Market Weighton, where
these and lower beds are well exposed, and have yielded a numer-
ous suite of fossils. He considered, however, that these beds
did not belong to the typical Yorkshire area, but were the thin

end of the series which stretches across England. He supposed
there had been a barrier in Carboniferous times, which had sepa-

rated the coal-fields of Yorkshire and Durham, prevented the

continuity of the Permian beds, and curved round the secondary
rocks to the north of it, to form the real Yorkshire basin, while
these beds at Clitf were immediately to the south of it. The
sections described were six in number, the first pit yielding the

great majority of the fossils, and the third showing best the

succession of the beds. The fossils could be mostly identified

with known forms, and showed a striking similarity to the Het-
tanjian fauna. In all the clais of the Infralias Koraminifera
were numerous and varied. The section in nit No. 3 shjwed,
commencing at the top :— I Stone bed with Am. ai/^n/a/ns (the

fossiliferous bed of pit No. I). 2. Thick clays, wiih bands ol

stone characterised by Am. Johnstoiti. 3 One band of clay

with Ain. flanoi-bis. 4. Thin-bedded stones and clays, some of

them oystcr-liaiids. 5. Clavs without Foramintfera, and with
impressions of Analina (Wnite Lias). The Avicula contorta

scries IS not readied, nor are there any signs of the b me-bed, is

the junction with the Kcuper marls, which are found three miles

off, is not seen. The paper was full >wed by reference^ to the

fo-^sls meiiti med, including the description of those that are

considered ncv. Prof Duncan remarked ihit English geologists

had been backward in receiving the term Infralias, which he ha 1

suggested with respect to the Sutton Down beds some years ago,

and the propriety of which was shown by the term having been
applied to tne same beds by Fren. h geologists at a still earlier

period. As to the Whi'e Lias, he regarded it as a mere local

deposit, not to be found out of England. He traced the exist-

ence of the Infralias frum Luxembourg through France into

South Wales, where corals were abandant. In Yoikshire,
th<iug'i one fine coral had been found, the Ammonites seemed to

point to a difference in condi ion. Mr. Hughes remarked that

the lithological character of the beds, as described by the author,

did not agree with that of the Iniralias in the S \V. of England
or the N. of Italy, and that the palceont'ilogical evidence which
had been laid before the Society did not confirm the view that

they Were Infr.dias, the author having especiilly noticed the
absence of Avifiila contorta where he expected that it should
occur. Also, by reference to the author's section, Mr. Hughes
pointed out tint below what he described as Infralias he drew
other beds which were not Trias, the author having explained
that some beds which had been called Trias were only stained

beds of Liassic age. —The Rev. J. F. Blake, in reply, acknow-
ledged the difference between the Yorkshire section and those of
the neighbourhood of Bath, but insisted on the similarity of the
fossils.

Linnean Soci;ty, February i.—Dr. J. D. Hooker, F.R.S.,
vice-president, in the chair. "On the Classification and Dis-
tribution of Composite," by G. Bentham, I'.R.S., president.

The order Composita:, or Synantherce, is remarka >le, not only
from its enormous size, but from its extremely natural and well-

marked characters, there being not a single instance in which it

is doubtful whether a plant should be referred to this order or

not. AU the essential characters of the andrcecium, pistil,

structure of the fruit, structure of the seed, and inflorescence are
ab^iilutely constant throughout the 10,000 species comprised
within it. This very fact, however, renders its sub-division into
tribes and genera a matter of extreme difficulty, the systematist
being compelled to adopt characters as generic, which, in other
orders, would hardly be considered as even specific. After
oriefly reviewing the labours of Linna;u3, Jussieu, Cassini, Don,
Lessing, Schultz Bipontinus, De CandoUe, Asa Gray, Hildebrand,
Delpino, and other botanists who have paid special attention to
this subject, the author spoke of the special opportunities he had
had in the preparation of the "Genera Plantarum," in conjunc-
tion with Dr. Hooker, for examining himself nearly the whole
of the genera comprised within the limits of the order, and then
proceeded to the consideration of the value of the several
characters available for the distinction of genera and tribes :

I. Sexual differences in the florets contained in the capitulum,
which may either have both the male and the female organs per-
fect, or the female organs sterile in the central florets, or the
male organs or both sets abortive or wanting in the marginal
florets. These distinctions formed the basis of Linnceus's order,
but have been considered of less and less importance by subse-
quent writers. The author finds them sometimes constant in
large genera or subtribes, sometimes variable in closely-allied
species. 2. Di- and tri-morphism, very rare in Composita;, except
as connected with sexual diflTerences. 3. Differences in the pistil.

The ovary and ovule are uniform throughout the order, and the
style nearly so when it acts only as the female organ ; but the
modifications of its extremity, in so far as they are destined to
sweep^ the pollen out of the anther tube, supply some of the
most important differential characters for genera, and even for
tribes. These characters, first brought forward by Cassini, formed
the basis of Lessing's and De CandoUe's classifications, but have
in many instances been too implicitly relied upon. 4. Differences
in the fruit and its pappus. The structure of the fruit and seed
is uniform in the order, but the outer shape of the achene and its
ribs, angles, or wings have been made much use of, e pecially by
Schultz Bipontinus, and the pappus presents such infinite varia-
tions so easily observed that it has been applied to the distinc-
tion of innumerable genera often very artificial. 5. Differences
in the andrrecium. The male organs are as uniform in their
structure, nunber, insertion, and relative position as other
essential parts of the flower, but appendages often observed at
the base of the anthers, usually called tails, having no apparent
function to perform, are, however, so constant in their presence
or absence, as to .supply most valuable tribual characters.
6. Differences in the corolla, which, though uniform as to
essential points in its structure and position, sho*s modifications
of the limo or lamina, wh ch are of great importance as distinc-
tive characters : (i) the pentamerous bgula of Cichoraceae tnincate
at the end with five shirt equal teeth; (2) the regular tubular
corolla, either slender and equal to the end, or expanded upwards
into an equally toothed or lobed limb

; (3) the bilabiate corolla,
in which the two inner lobes forming the inner lip are usually
shorter or smaller or more deeply divided than the three outer ;

and
( 4) the tr merous ligulate corolla forming the ray of most

heterogamous cajjitula, in which the two inner lobes are deficient
or rarely represented by minute slender teeth. 7. Differences in

the calyx. This organ is so reduced as to supply no characters
except such as are derived from the ribs and paopus of the ripe
fruit, and are considered under that head. 8. Differences in the
ultimate inflorescence and bracts, i.e., in the capitulum, its in-

volucre, receptacle, and pales, the modifications of which accjuire
a great degree of constancy and consequent importance in the
distinction of genera or even of tribes, as might be expected
from the increased func'ions imposed upon them by the abor-
tion ot the calyx. 9. Differences in foliage. There is no type
of foliage in Compositaj which may not be found in several other
orders, although the leaves are never compound with articulate

leaflets, but the opposition or alternation of the leaves are of great
assistance as characters of some of the tribes, differences in habit,

stature, and general inflorescence, rarely giving absolute characters
excepting where numerous capitula are crowded on a common
receptacle into a kind of compound cipitulum. 10. Differences
in geographical distribution, which, if considered in as far as it

may be attributed to oiigin independently of climatologijal con-
siderations and modern colonisations, may be of great use in

determining natural genera. In th-; portion of the paper now
laid btifore the society and read in abstract the author enters into

considerable detail with regard to the above several series of
available characters, and concludes with a summary of the
thirteen tribes which he has adopted for the "Genera Plantarum,"
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reserving for a future meeting the second part relating to the geo-

graphical distribution of tire order.

Chemical Society, February I.—Dr. Frankland, F.R.S.,
president, in tlie cliair.—When the ordinary business of the

Society had been transacted, a note " On the crystalline

principle of Barbadoes aloes" w.is read by the author, Dr. W.
A. Tilden, in which he described anew derivative of aloin. This

is chloraloin, whicli crystallises from boiling-water in yellow

silky needles, bearing considerable resemblance to the corre-

sponding bromime compound bromalom.—Dr. C. R. A. Wright
then read an elaborate paper " On the relations between the

atomic hypothesis and the condensed symbolic e.xpression of

chemical facts and changes Ivnown as dissected (structural)

formulrc," in the first part of which he showed the possibility of

expressing chemical facts without reference to the atomic tlieory
;

and in the second examined how far these facts could be accounted
for by the atomic hypothesis. A long and very interesting dis-

cussion ensued, in which some of the spealiers advocated the

employment of the atomic theory to a greater or less extent, as

promoting the progress of chemical science, whilst others de-

sired its abolition.

Paris

Academy of Sciences, January 29.—A note by M. J.
Boussinesq on the integration of the equation with partial de-

rivatives of tlie isostatic cylinders produced in a homogeneous
and ductile solid, was presented by M. de Saint-Venaul.

—

M. A. Ledieu read a note containing objections to the m.irine

gyroscope proposed by M. K. Dubois at tire meeting of January
22.—M. J. A. Serret presented a memoir on the pendulum of

Leon Foucault.— M. Jamin presented a note by MM. A. Comu
and E. Mercadier on melodic musical intervals, confirmatory of

their previous results.—A note by M. J. VioUe on the induction

currents produced in the polar masses of Foucault's app.iratus

was read.—M. Daubree presented a note by M. Peslin on the

bands of the solar spectrum, in which the author indicates a very

simple relation between the most important bands.—M. Delaunay
communicated a note by M. Fron on the prevision of certain

earthquakes.—A further note by Father Secchi, on the tempe-
rature of the sun, was read, in which the author still maintains

his opinion as to the enormous temperature of tliat body.—

A

note by M. E. Liais on absolute meridian observations in the low
latitudes of the southern hemisphere was read, witli especial re-

ference to the observatory of Rio de Janeiro. Upon this paper
MM. Le Verrier and Laugier made some remarks.— M. .S.

INIeunier communicated a paper on tlie methods which con-

cur in demonstrating the stratigrap'.iy of Meteorites.—M. De-
launay made some remarks upon the note presented to

the last meeting of the Academy by M. Renou with regard to the

Meteorological Manual of the Paris Observatory for 1S72, and
presented to the Academy the first number of a monthly Meteoro-
logical Budetin publislied by the Ooservatory.—M. P. Thenard
presented some observations upon the preservation of wines by
heating, in connection with a recent note by M. Balard. He
claimed the discovery of the action of heat upon wines for MM.
Appert and de Verguette.—M. Chevreul read a note upon the

investigations upon dyeing carried out by M. Paul Havrez ; MM.
Montefeore-Levi and Kunzel presented a reply to a claim of

priority made by MM. de Ruolz and Fontenay with respect to tlie

discovery of phosphorus bronze and its employment in the
manufacture of ordnance ; M. Wurtz presented a note by M. L.

C. Coppet on the supersaturation of the solution of chloride of

sodium; and M. C. Bernard communicated a note on the analysis

of the gases of the blood by MM. A. Estor and C. Saint-Pierre.

—The lively discussion commenced two or three meetings ago on
fermentation and heterogeny was reopened by a long paper on fer-

mentations by M. E. Fremy, and continued by MM. Balard and
Wurtz.—M. C. Martins read an important paper on the normal
position of the hand in man and in the vertebrate series.

BOOKS RECEIVED
Enx-liSH —The Highlands of Central India : Capt. I. Foisyth (Longma^^>.

—Rude Stone Moninnents in .-ill Countries: J. Fergiisson (J. Murray).—
Hints and Facts on the Origin of Man : P. Melia (Longmans).

—

A Dictionary
of Chemistry, Supplement; H. Watts (Longmans).—Gandeamus : Hu-
morous Poems translated from the German by C. G. Leland (Triibner).

—

Gaometrical Conic Sections : J. S. Jackson (Macmillans).—Arithmetic io

Theory and Practice : J. Brook Smith (Macmillans).—Worms, a Series of
Lectures on Practical Hclminthologj- : Dr. T. S. Cobbold (Churchill).

Foreign.—Medizlnische Jahrbucher, 1871 ; Heft 4 : S. Strieker.—Mitthe
lungen der Naturforschenden Gesellschaft in Berne. 1870.— .Xouveau:
Memoires de la Sociite Helvetique des Sciences Naturelles en Bernt
Vol. xxiv.—Beilrage zur Kritik der Darwinsche Lehre : Dr. E. Askenasy.

DIARY
THURSDAY, February S.

Rov.\L Society, at S.30.—Experiments concerning the Evolution of Life
from Lifeless Matter : W. N. Hartley.—Experiments on the Directive
Power of Large Steel Magnets, of Bars of Magnetised Soft Iron, and of
Galvanic Coils, in their Action on External Sm.all Magnets; with Ap-
pendix, containing an Investigation of the Attraction of a Galvanic Coil on
a Small Magnetic Mass; James Stuart, M.A.

Society of Antiquaries, 8.30.—On the Hunnebedden of Holland : A. W.
Franks.—On an Inscribed Saxon Knite ; J. Evans, F.R.S.—On a Sword
Found in Spain : Col. Lane Fox.

Mathematical Society, at 8.—On the Factors of the Differences of
Powers, with especial reference to a theorem of Format's : W. Barrett
Davis.—On an Algebraical Form and the Geometry of its dual connection
with a polygon, plane, or spherical ; T. Cotterill.

FRIDAY, February 9.

ASTRO.N'OMICAL SOCIETY, at 3.—Anniversary Meeting.
Royal Institution, at 3.—On Sleep ; Prof. Humphry, F.R.S.

Quekett Microscopical Club, at 8.

SATURDAY, February io.

Royal Institution, at 3.—On the Theatre in Shakespeare's Time ; Win.
B. Doime.

SUNDAY, February 11.

Sunday Lecture Society, at 4.—On the Skeleton of the Higher Verte-
brates : Dr. T. S. Cobbold, F.R.S.

MONDAY, February i:.

Geographical Society, at 8.30

London Institution, at 4.—Elementary Chemistry ; Prof. Odling, F.R.S.

TUESDAY, February 13.

Royal Institution, at 3.—On the Circulatory and Nervous Systems ; Dr.
W. Rutherford, F.R.S. E.

Photographic Society, at 8 —Anniversary Meeting.—On a Comparison
of the Different Modes of Plate Cleaning ; Dr Anthony. The Niepce de
St. Victor specimens will be shown.

IVEDNESDAY, February 14.

Society of Arts, at 8.—On the Study of Economic Botany: J. Collins.

THURSDAY, February 15.

Royal Institution, at 3.—On the Chemistry of Alkalies and Alkali
Manufacture : Prof Odling, F.R.S.

Royal Society, at 8.30.

Society of Antiquaries, at 8.30.

Linnean Society, at 8.—On a Chinese Artichoke Gall : A. Midler, F.L.S.
—On the Habits, Structure, &c., of the three-banded Armadillo : Dr. J.
Murie, F.L.S.—Comparative Geographical Distribution of Butterflies and
Birds : W. F. Kirby.

Chemical Society, at 8.
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THE POSITION OF THE CENTRE OF
GRAVITY IN INSECTS

A /TY researches on the conditions of equilibrium in

-'•'•'- living beings, have led me to the conclusion that

a complete knowledge of them is only possible when the

position of the centre of gravity in each is known.
At present the knowledge of the mechanism of the Ar-

ticulata has made considerable progress, thanks to the

use of processes of investigation borrowed from Physics
;

and it appeared to me, that there would be real utility in

the description of an easy method for the discovery of the

centre of gravity in the Articulata, and the results which its

application to insects has allowed me to obtain. I am,
unfortunately, unable in a simple resume to give a descrip-

tion of the instrument which I have employed. A very

short description without an engraving is necessarily

obscure, and loses all utihty. I shall simply say that the

instrument in question is a reproduction, on a small scale

and with some improvements, of that which Barelli has
invented for the determination of the centre of gravity in

man. And with regard to the results of my experiments,

I must also renounce the idea of giving them in the form
they assumed in my work , that is, without the considerable

number of figures combined in tables. I shall confine

myself to the enunciation of the general conclusions I

have been able to deduce, and to supporting them, as re-

quired, by several examples.

(i.) The centre of gravity in an insect is situated in

the vertical and medial plane which passes along the

longitudinal axis of the body.

(2.) It occupies a position almost identical in insects of

the same species, the same sex, and in the same attitude.

(3.) The exterior form of the body rarely permits the

determination of the exact position of the centre of gravity

withoict experiment. I shall cite the results with which
the family of Odonates have furnished me as examples.
All its representatives have nearly the same exterior

aspect ; and yet, notwithstanding this quasi identity of

structure, I have found in the relative position of the

centre of gravity the following differences :

—

Agrion puella, female I st third of the 3rd abdominal ring.

„ sanguinea ,, Posterior border of the 2nd abdo-
minal ring.

Libellula conspurcata ,, ,, ,, of melathorax.
Libellula viilgata ,, Groove between thorax and ab-

domen,
.(^ischna grandis ,, Middle of 2nd abdominal ring.

(4.} The centre of gravity does not occupy the same
position in the two sexes of one species. It is sometimes
less and sometimes more to the rear in the females than
in the males ; and its situation depends on the relations e.x-

isting between the different dimensions of the individuals.

One would suppose that th; centre of gravity would
always be situated further back in females than in males,
as the abdomen of the former is in general more bulky
than that of the males. During the metamorphosis from
larva to perfect insect, the relative centre of gravity ap-

^•0L. v.

proaches the head ; the absolute centre, on the contrary,
recedes from it.* This apparent contradiction is very easily
explained

; the thorax of the larva is generally much re-
duced, and the abdominal rings numerous. In the perfect
insect the thorax has acquired considerable dimensions,
and the number of abdominal rings has diminished. The
thorax, prolonging itself more to the rear, has approached,
so to speak, the centre of gravity, which also remains in
the medial region of the body ; and the abdomen shorten-
ing itself, the distance of its extremity from the point in
question diminishes.

(5.) While standing, the centre of gravity is placed at
the base of the abdomen, or in the posterior portion of
the thorax, and usually in the centre of the length of the
body.

(6) When an insect is walking, its centre ofgravity under-
goes constant displacement about a mean point, but the dis-
tances of displacement are too small to be measured. In
fact, if experiments are made with leaping Orthoptera,
grass-hoppers, or Acridians, it is ascertained that the dis-
placement of their enormous posterior members leads to
changes in the situation of the centre of gravity, but
these changes are so small that one arrives at the con-
clusion that it is impossible to measure them in ordinary
insects.

(7.) The displacement of the centre of gravity, when
the insect passes from the state of repose to that of flight,

cannot be ascertained except with those species where the
wings lie folded on the back when in a state of repose.
The displacement is horizontal and from back to front.

For example, in the following species the displacement
is :

—

Dytiscus dimidiatus
Hydropliilus piceus
Melolontha vulgaris

Notonecta glauca
Locusta viridissima

Vespa vulgaris

Plusia gamma
Eristalis tenax

0-045 of the total length of the body.
0'02S

,, ,,

°°53
°'°3-

)> ),

0-054
,, ,,

0-023
,1 ,,

0-025
,, ,j

o -03 7

(S.) During active flight the centre of gravity oscillates

continually about a mean position, which corresponds
with the instants when the extremities of the wings pass
the point of crossing of the 8-shaped curve which they
describe in the air.

(9.) In aquatic insects the centre of gravity is nearer
to the lower than to the upper surface of the body.

(10.) During swimming, the movements of the posterior

feet, acting like oars, determine the oscillation of the
centre of gravity around a mean position, which answers to

the position of the swimming feet placed at the middle of
their course. These oscillations of the centre of gravity

lead to a continual swaying of the body about a transverse

axis passing through the mean centre of gravity, and it

ought, consequently, to follow a gently undulating course.

Felix Plateau

* In niy work I have called the rel jtive position of the centre of gravity,
its position as regards any portion of the body, as rings, hip (hatichcj, &c. :

and I have named the absolute position of the centre of gravity tlie number
which is obtained by calculating the relation between the distance of the
centre of gravilj^ from the posterior extremity of the body and the total
length of the animal. The quotients, 0-50, 0-67, for example, obtained in
this manner, mean that the distance of the centre of gravity from the posterior
extremity is i^^ or iV^ of the total length of the body. They show imme-
diately, and independently of the form and thinness of the rings, whether the
centre of gravity is in the centre of the insect, nearer to the head, or nearer
to the anal orilice.
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ON THE COLOURING-MATTERS FOUND
IN FUNGI

URING the last autumn I studied very carefully

the colouring-matters occurring in such fungi as I

was able to find in my own district. For the correct

specific determination of many of them I am much in-

bebted to Mr. M. C. Cooke. Though the number ex-

amined was small, compared with the total number of

British species, it was sufficient to lead to some interesting

conclusions, and at the same time to point out the ne-

cessity of the examination of many more, which so far

have not fallen under my notice. It therefore appears to

me better to postpone the description of the individual

colouring-matters until I can include a greater number,

and compare them as a whole with those found in alg^e,

Vj lichens, and other natural orders ; but at the same time it

may be well to give a short general account of some of

the conclusions to which I have been led by the facts

already observed.

So far 1 have been able to determine, by means of their

optical and other properties, the existence of at least thirty

distinct colouring-matters, and I feel persuaded that fur-

ther examination will greatly extend the list. The majority

of fungi contain at least two, and many contain several,

different coloured substances, which can be separated, or

perfectly well distinguished by other means. Closely

allied species sometimes contain two or more in common,
but very often one or more differ ; whilst, at the same time,

species belonging to somewhat widelyl separated genera

are occasionally coloured by identical substances—for ex-

ample, Stoxiim liirsntum and/'tT/ri; aurantia. Notwith-

standing this, on the whole, there does appear to be a very

decided connection between the general organisation of

the plant and the particular kind of colouring-matter

developed in it. There is, however, a considerable varia-

ation, even in different individuals of the same species

—

one developes much of one substance, and another of

another— and thus we can easily understand why we often

find theni of very different colours, with every inter-

mediate tint. The connection between general organisa-

tion and the coloured products is still more decidedly

proved by comparing those met with in fungi with those

four.d in other natural orders. As already mentioned, I

have been able to distinguish at least thirty different

kinds in fungi. Of these fully twenty have such well-

marked optical characters that they could be recognised

without difficulty in other plants. Someof therest could not

be easily distinguished when mixed with any of the modifi-

cations of tannic acid, and therefore nothing very positive

can be said about their presence or absence in certain

plants. Confining our attention to those about which

there is no such doubt, I may say that only one is known
to occur in any plant not a fungus. This is the fine

orange colour, soluble in bi-sulphide of carbon, found in

Calocera viscosa, which agrees perfectly with the more
orange-coloured xanthophyll of some faded leaves, and of

the exterior layer of the root of the carrot. The rest

have hitherto been found only in various fungi. Neglect-

ing individual differences, and taking into consideration

only such general characters as are most useful in dividing

colouring-matters into natural groups, there is also a re-

markable difference between those of fungi and of some

other natural orders. In several previous papers I have

described how colouring-matters may be divided into

three groups by the manner in which they are acted upon

by sulphite of soda. In group A the detached absorption

is removed, even when the solution contains free ammonia

;

in group B it is removed only when the solution contains

excess of a weak acid, whilst group C is not changed in

either case. .So far, with only two exceptions, all the colour-

ing-matters found in fungi belong to group C, even when

they are blue or red, whereas with only two exceptions all

the blue and red colouring-matters in the petals and leaves

of flowering plants belong to groups A and B. A larger

proportion of those of group C occurs in fruits, and a still

larger in coloured woods, and thus the colouring-matters

of fungi are much more closely related to those in woods

than to those in flowers or leaves. As far as my observa-

tions extend, there is little or no specific agreement be-

tween the substances found in fungi and those in algee and

lichens. These latter orders are, however, closely related

in this respect, for the greater part of the specific

colouring-matters found in alga: occur in lichens, along

with others similar to, but perhaps not identical with,

those met with in fungi. Substances analogous to tannic

acid are not of common occurrence, but are found in a

few, as for example in Agariais siiblateritius, passing by

oxidisation into a very insoluble brown colouring-matter,

as in the case of faded leaves in autumn.

I am most willing to admit that much still remains to

be learned ; but, at the same time, these various facts

appear to prove that there is some definite re^ tion

between the organisation of plants and the chemical and

optical characters of the compounds formed during their

growth. If further research should establish this con-

clusion, one may perhaps indulge the hope that it will

throw much light on certain questions in vegetable physio-

logy. H. C. SORBY.

SCHMIDT'S COMPARATIVE ANATOMY
Handbuch der Vergleichenden Anatomic. Eduard Oscar

Schmidt. Sechste Auflage. (Jena, 1872.) Pp. 402.

IT is now more than twenty years since the first edition

of this manual appeared. The plan is that of a com-
panion to the author's lectures as Professor in the

University of Gratz. It begins with a somewhat lengthy

introduction on the general principles of Morphology and
Physiology. In discussing the distinction between ani-

mals and plants, the author appositely quotes Buffon's

dictum, " II n'y a aucune difference absolument essentielle

et gdn^rale entre les animaux et les vdgdtaux." He also

does full justice to the pre-eminent importanci* of Cuvier's

labours in paleontology as well as in comparative

anatomy and classification ; but it is strange to find the

name of Hunter conspicuous by its absence, even in a

brief sketch of scientific biology. The lines which the

author has chosen for the motto of his book,

Alle Gestalten sind ahnlich, und keine gleichet der andern.

Und so deutet der Chor auf ein geheimes Gesetz,

have, he believes, now received their solution. For Prof.

Oscar Schmidt is a convert to the Darwinian creed.

He says, " I have not freed myself from my old geological

orthodoxy without much difficulty ; and I am therefore
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pleased to have finished this new edition, in which the

breach is complete." The contents of the book show
that this is no half-hearted conversion.

It is divided into chapters, each of which treats of the

anatomy of one of the primary groups of the animal

kingdom, and the following table of contents, not given

in the work itself, sufficiently indicates the principles on

which the arrangement is made, i, Protista and Pro

tozoa ; 2, Coelenterata
; 3, Echinodermata

; 4, Vermes
;

5. Arthropoda ; 6, Mollusca
; 7, Tunicata ; 8, Vertebrata.

There is a good account of the Tunicata, or " Primeval

A'ertebrates " (Urwirbelthiere), from which the following

is an extract.

After describing the characters of the ascidian larva

as known before Kowalevsky's researches, the author

continues :

" When the yelk-division has taken place, the ovum
becomes first flat and then hollow on one side. A
depression is thus formed, lined by two layers of cells

(germinal lamina;). From the more superficial of these
are developed the skin and nervous system, from the

deeper the notochord, muscle5, and alimentary canal, the
muscles arising in a secondary layer of cells derived from
the deeper original one. A dorsal groove bounded by
two longitudinal folds becomes rapidly converted into a
tube, the spinal canal, and this is immediately followed by
formation of the tadpole-like tail. . . . The primitive

digestive tract is the depression described above,which first

closes and then forms a new opening on to the surface, the
future mouth. The branchial sack, alimentary canal, and
cloaca keep pice with the other organs (those, namely,
which are derived from the superficial or serous layer),

and when the larva becomes fixed, the latter either dis-

appear altogether, like the notochord, or undergo retro-

grade change, like the nervous system. Thus the original

likeness of the larva to the vertebrate type becomes lost."

Each chapter begins with a pretty full survey of the

classes, orders, and other sub-divisions in the group of

which it treats, with their s^iveral characters. In looking

through these, some points appear worthy of note. No
mention is made of Gregarinida. Sponges are kept

among the Protozoa. The account of this class is not so

full as might have been expected from the author's

familiarity with it ; and with respect to its relation

to the Ccelenterata, he merely remarks :
" The early

form of calcareous sponges, as well as the adult condi-

tion of certain genera, suggest a comparison with the

Coelenterate type." The Tunicata are removed from

the worms, but Infusoria are added to this heterogeneous

group, which, with Prof Schmidt and most German
naturalists, includes Bryozoa and Annulata, and probably

contains as many distinct types as it did when Linnseus

first defined it. Among the Arthropoda, Limulus is

placed between the Amphipoda and Branchiopoda, as

the type of the Crustacean order Poscilopoda. while

the Myriopoda do not appear at all. The Pteropoda
form an order of the Gasteropoda, or (as they are

inconveniently called) Cephalophora. The Vertebrata

are divided into seven classes, Atnphioxus and the

Cyclostomi being both separated from Pisces, and made
into independent primary divisions. Dipnoi appear as

the highest order of fishes, separated from the Ganoids

by Teleostei. Among the monodelphous mammals it is

surprising to see the Sirenia still united in the same order

with the true Cetacea ; while, on the other hand, the

Pinnipedia are separated from the other Carnivora. The
order Primates is broken up by the exclusion of Homo
altogether, and the separation of the Lemurs (Prosimias).

The author agrees with Haeckel and Gegenbiur in regard-

ing this last order as the lowest of the Discophorous
Mammalia, and as representing the ancestors of that

group. .

The morphological description in each of the above
chapters embraces in most cases too wide a subject for

the space allotted to it. Even in Gegenbaur's work one
finds the Vertebrata, and still more the Vermes, too ex-

tensive for the anatomy of the whole group to be con-

veniently considered at one view, and, not only is

Schmidt's style less concise, but is not illustrated by
diagrams of any sort. The account of the vertebrate

skull and of the specialisation of the somites of Arthro-

poda are instances of the deficiency referred to. More-
over, there is generally much too cursory an account of

Embryology in comparison with other subjects. Indeed
the development of Vertebrata is entirely omitted. The
bibliography is evidently intended as a guide for students

to the latest and most accurate works in each department
and for that purpose is fairly complete and well selected

;

but there are some remarkable omissions, as of Mr.
Parker's monograph on the shoulder girdle.

On the whole, this expanded syllabus is interesting, as

a fresh instance of the progress which " the new zoology " is

making abroad ; but its chief practical vaUie will probably

be to thoie who have the advantage of hearing the

author's lectures. For thsm the wish with which he sends

out the present edition will no doubt be amply fulfilled :

" I hope that it will remain what it has been, a book for

students, and will keep me in that active intercourse with

young minds which ensures to a university teacher the

freshness of thought, the imagination and openness to

new ideas, which he can so ill afford to Ijse."

P. H. Pye S.mith

OUR BOOK SHELF
Text-Books of Science. Technical Arithmetic and Men-
suration. By Charles W. Merrifield, F.R.S. (Long-
mans and Co.)

Arithmetic is a science as well as an art, and although
the title of this book points solely to the art of arithmetic,

we are bound to examine how far it has supported its

right to a place in the scries of text-books of science.

The author says in the preface that " his experience has
led him to believe that there is not much practical con-
nection between successful teaching and logical sequence.
The province of logic is to test ideas, not to impart them."
We venture to demur entirely to these propositions, and
to assert that each successive idea acquired by the pupil

should be made to follow logically from the ideas pre-

viously existing in the mind, and that ideas which cannot
stand the test of logic are, in an educational point of view,
worthless.

We proceed to select a few instances of the disregard
of logical sequence which the author considers compatible
with successful teaching, (i.) The only definition of di-

vision given is the following :

—" The object of division is

to find how many times one number is contained in

another. This number of times is called the quotient."

A few pages further on is given the method of dividing

/. s. d. by 365, and no hint is given that a different inter-

pretation of division is required, viz., distribution of the



500 NA TURE {Feb. 15, 1872

money into so many parts, and not finding how many

times the number 365 is contained in so much money,

which is meaningless. (2.) Multiplication is said to be

only a shorter method of " getting at " a particular kind

of summation ; but when wc come to fractions we are

told parenthetically that to multiply 7 pence by J is to

take three-quarters of it, without any discussion of the

extension of the very meaning of the word multiplication

that must be made before this interpretation is intelligible.

In the same way we are told that one way of writing

2S9 ^ 17 is --^f before the important truth has been im-

pressed on the' pupil that J
of 3 = J of i, so that a symbol

is used in two distinct senses before the identity of those

senses has been shown. Throughout the book all dilti-

cuhies are slurred over with half reasons, which are to be

accepted by the pupil as whole ones. There is no attempt

to lead the pupil to discover the rules for himself, or to

trace the way in which they were originally arrived at
;

while at every turn we meet with such expressions as

" evidently," " it is clear," " it is easy to see," " there is no

mystery about decimals," as substitutes for the considera-

tions which should really connect the new rules with the

previous knowledge of the pupil. We might pick out

specimens of this want of thoroughness from almost every

page, but wc must now turn to the art of arithmetic. The
author says " care has been taken not to introduce any-

thing in the way of mathematical invention or discovery,"

but surely care should also have been taken that the book

should not be behind those already published in the brevity

and completeness of the methods given. The rule for

contracted multiplication is given, but its application to

complicated calculations, such as practice, interest, stocks,

&c., is left untouched. Contracted division is mentioned,

but is not apphed to the only case where it is indispens-

able, division by an interminable decimal. Decimalisa-

tion of money is taught, but by the old clumsy method
;

while a mode of appro.ximate decimalisation is given, which

is of no use if the result required be greater than the given

amount. The latter portion of the book is devoted to

mensuration, in which considerations that belong to the

higher mathematics are described as evident, while all

mention of the mensuration of rectangles and the differ-

ence between linear, square, and cubic feet is omitted.

The book is below the level of the more advanced thought

of the age, and unworthy to take rank in the series which

contains "Miller's Inorganic Chemistry," and "Maxwell's

Theory of Heat." H. A. N.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous

commujiications. ]

The Total Ecli'iJSe as seen at Ootacamund

As a photographer and an ardent lover of science, I was of

course anxious to catch an image or two of the eclipse, as a

memovial of the grand scene of the morning of the 12th inst.

Unfortunately for me, I read a short time ago an article liy Mr.

Brothers, of Manchester, on photographing eclipses, in which

he says that it is useless to attempt a photograph of an eclipse

without an equatorial stand to fix the camera to. Inquiries soon

convinced me that in a primitive place like this it was impossible

to get such a stand, and, in consequence, I gave up all idea of

making an attempt at taking a photograph of the ecUpse._ The
eclipse, however, no sooner commenced, than I laid aside my
telescope and brought my camera into use to watch the pro-

gress of the eclipse, with the aid of a strong magnifying glass on

the focusing screen of the camera. Here I saw that the pro-

gressive movement was scarcely perceptible ; and that, with a

short exposure of three seconds, I might get an image : though

not perfectly sharp, yet it might show all details necessary for

forming an interesting memorial of the eclipse.

I prepared one plate some time before totality, washed it, so

that it would keep good for an hour or so, and some time after

totality had commenced I exposed it for three seconds, and de-

veloped it some time after totality. As far as I know I exposed

the plate 75 seconds after the commencement of totality, and the

resuU was the plate I had the pleasure to hand to you, and the

prints you saw in my place were printed from it. I may add

tliat the plate wa; taken with a No. 6 D. Dallmeyer's lens, with

the full opening and without a stop.

I will digress for a moment and express my surprise that I heir

that the photographers of the Expedition parties obtained only

five or six plates during totality, and that they gave exposures of

about 15 seconds. If I had exposed my plate 15 seconds instead

of three, I should have had nothing remaining but "a foggy ghost."

There must have been a great want of proper balance in their

chemicals, .'\gain, they seem to have been provided with a

number of slides, or camera-backs, to hold a certain number of

prepared plates. Now, had I known that I could obtain toler-

able results witltout an equatorial stand, I would have presented

you with a plate of at least eighteen different photos of totality.

As my idea may be useful on a future occasion, I will shortly

mention it. Photographers are in the habit of taking 2, 4, 6, or

even eight cartes de visite photos on one single plate, and often

also with one lens only, by an arrangement which we call repeat-

ing backs. A slight modification of the repeating back would

have enabled me, or any one else, to take in quick succession,

without loss of a second, at least iS or 20 photos of the eclipse

on one single plate. Different exposures might have been given

to some or to all, and a treble number of photos to what has

been obtained might have been secured without additional ex-

pense, and with les; troul:)Ie. Any apparatus-maker would

furnish such a slide for about 40,(., and as the operator would

have only to pay attention to one slide and one plate, he would

work with more certainty and comfort. If any one will say that

one good photo of the eclipse was all that was needed, I must

say that I differ from him. I observed most distinctly that the

shape of the corona was undergoing a regular dissolving view

process, and had not for two seconds exactly the same shape.

Of this more hereafter.

The eventful day commenced here in the centre of Ooty, with

the sky overcast both in the east and west with dark grey clouds.

The camp of the Expedition on Dadabetta appeared enveloped

in fog, so that the early prospects of the members stationed

there must have been rather gloomy. In the town where I was

the eclipse was visible from the very first commencement to the

last moment ; only once, for a few seconds, during the earliest

stage, a small cloud obscured the sun. The grey, gloomy clouds

receded (as if inspired with fear) .as the eclipse advanced, in the

direction of aU four points of the compass, and the atmosphere be-

tween the earth and tite sun and moon appeared of that absolute

pure and blue Ime, which can seldom be seen anywhere else except

in high mountains. The scene as seen from the centre of Ooty

w as a grand sight. Every eye was turned to tlte east, the curious

play of colours around the hidden sun, the general gloom or

want of light, the ghostly shadows thrown by trees and other

objects, the clear appearance of the stars in the west, combined

with the solemn stillness (which we enjoyed at Ooty) not a breatli

nor a leaf moving, combined with all the other novelties of a

total eclipse, formed a scene which is easier im.igined than

described. Chickens and fowls were of opinion that the day

was ended, and retreated to their roosts, and many old people

(natives of course) hid themselves in their huts, filled with

anxious expectations of the things which were to come. The

whole scene was still more enhanced by a large assembly of

natives which had assembled near my place. Their exclamations

of fear, of terror, and awe, were very amusing if not distracting.

Now their fear showed itself by short and earnest incantations

or prayers to a certain good deity to deliver the sun from the

cruel fate of being swallowed by the large serpent, which, in

their opinion, constantly pursues the sun, and overtakes it

during an eclipse, and when only the interference of a good deity

can save the sun from the fearful fate of having to undergo digestion

in the belly of the terrible serpent. Some began to smite their

breasts, and pluck their hair, accompanying these acts with ex-

clamations which betrayed no small a.iiountof mental agony about

the probable fate of Father Sol ; others A\atched in trembling

silence, awaiting the end with fear, but coupled with hopes that

the prophecies of the holy Brahmin might yet be fulfilled.

Higher and higher rose the excitement, until the entire sun was

engulphed in the terrible serpent's mouth. But it happened, as

the Brahmins had foretold, a powerful good deity cut off with

one blow the big serpent's head, and the sun, instead of going
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down the serpent's throat, emerged slowly in all his glory from

the opposite side.

If science gains as much in knowledge by the observations

made by the different eclipse parties as the wily Brahmins
have gained by this late eclipse in money, then a great deal of

knowledge will have been gained about all those mysterious

]ihenomena by which Father Sol is still surrounded ; for every

village in India, as far as the country was affected by the eclipse,

paid willing contributions to the Brahmins, that these holy men
might use all their influence (by pra)ers, fastings, and offerings)

with their deities in order to induce them to come to the rescue

of the sun in the hour of his great danger and need ; and I hear

that the Brahmins hereabouts had an abundant harvest in money
from the poor villagers, to whom they preached months befoie

the great danger impending over the sun ; and as these poor people

are not yet bold enough to doubt a single word of these heaven-

born Brahmins, they contributed to the best of their abiUties to

the Brahmins, in whose hands, as they believe, rests not only the

fate of men but of the whole universe, as the Brahmins are the

connecting links between men and the deities ruling this and
other worlds. An event like the eclipse shows how much im-

portance is to be attached to all the reports and writings about

the great progress in enlightenment of the people of India.

Knowledge does not reform their manners ; many well-informed

and educated natives performed all the superstitious ceremonies

connected wiih the eclipse, with just as much zeal as the igno-

rant r) ot, and many of those 'who talk to us Europeans about

the folly of all the old superstitions, went back again, and per-

formed their rites in the manner of their forefathers, fearing,

that if they did not do so. Father Sol might be lost for good,

and that we might have to end our remaining days in the con-

stant gloom of starlight.

I have already mentioned that, as far as my observations go,

I observed that the shape or form of the corona or glory which

surrounded the eclipsed sun underwent changes in form even

during the short space of two minutes; but you will easily

see that an observer with no other means than an ordinary good
telescope, his naked'eye, and a photographic camera, was quite

incompetent to draw any conclusion ; suffice it therefore to

s.ay that the changes in the shape of the corona during totality

can but be compared to the slow tiansformation of forms in

a dissolving-view apparatus, or perhaps more correctly to the

changes of form and shape we obseri'e in isolated thin clouds.

I will not express more of my opinion on the nature of the

corona than that I believe it consists or partakes of the nature ol

shining, illuminated ether, perhaps somewhat of the same nature

as the aurora borcalis ; why I think so %\ill appear below.

About eight or ten seconds before totality ended, the moon
appeared as if it had made a jerk (stumbled against something),

and that jerk was accompanied by a tremendous flickering move-
ment and momentary brightening up of the corona. This

momentary phenomenon (lor all passed in less or not more than

one second) I am unable to describe more clearly, and I cannot

compare it to anything except to those flickering movements
.and brightenings up observable in the aurora boreali?. I spent

one entire night during the winter of 1S45 in watching a grand

aurora borealis in North Germany, but had nearly forgotten all

about it, but the above ajipear.ance in the corona towards the

cloFe of totality .reminded me so forcibly of it that I hold

that something similar is connected with the corona. I was
watching the eclipse wiih a strong magnifier in the camera

obscura, and three gentlemen near me uacd telescopes, and we
all observed the same—I in the camera, and they with their

telescopes—and the flickering caused us all to express some
surprise, such as "Look ! look !"

In the evening I had some conversation on the eclipse in

general with the telegiaph master, a very scientific gentleman,

who, without my saying anything about the matter, told me that

he observed such a phenomenon.
I think this is about all I can say, as the play and charges of

colours which were visible are quite beyond my sphere ; I can
only say I saw them, but I do not remember their order and
succession, nor changes.

In conclusion I must once more repeat that what I say must be
taken for what it may be worth. 1 merely speak of the appear-

ances without accounting, or being able to account, for them
;

and this will not be surprising when those who spend their

lives in these studies can often only offer conjectures as to the

real nature of these matters.

Ootacamund, Dec. 22, 1871 J. Boesinger

Natural Science at Oxford

The regulations relating to Natural Science at Oxford, re-

printed in a recent number of Nature,* will have considerable

interest for those who follow the progress of such .studies at the

Universities.

The Natural .Science School is one of the five " Final Schools."

There .are examinations which take place at the end of the Uni-
versity course ; in any one or more of them it is open to candi-

dates to seek for honours. Hitherto the Natural Science .School

has offered a threefold division of its subjects, namely, Biology,
Physics, and Chemistry. A candidate was allowed to select any
of these three divisions, and was expected to show, in the first

place, a general acquaintance with the subject matter ; and in the
second, a detailed knowledge of some particular branch of it.

The selection of the "special subject" was left entirely to the

candidate, but the liberty of choice (in iheory a most valuable one)

was frequently altogether abused. The object was, apparenlly,

in many cases, to turn the tables on the examiners, and by
selecting matters likely to be out of the way of their reading, to

make the examination almost fictitious. It is to remedy this

that the new Board of Studies has laid down the scope of the

general and special knowledge which will be required from candi-

dates for the future.

The regulations at present published relate only to Biology.

I venture to think that they by no means form such a philosophi-

cally-arranged course as might have been expected.

The first paragraph states the nature of the ^'.v/tvw/ kno^vledge
which will be demanded. This i> defined to consist of General
and Comparative Anatomy, Human and Comparative Physiology
and Physiological Chemistry, and the general philosophy of the

subject. The books recommended are the best commentary on
the meaning attached to these headings. The list certainly does
not err from defect of copiousness, yet it is noticeable that

although it contains all the common zoological text books, it

does not include any distinctively botanical book whatever. I di)

not mtan to say that some of the authors named in it do not
touch on Botany, but this is so far accidenl.al that they appaienlly
owe their position on the list to their bearing on zoological

matters. It appears to me therefore that the only conclusion

which can be arrived at from the regulations is that by Biology is

not intended General Biolog)', but only Biology from a zoological

standpoint. This is, I think, to be regretted. A general
acquaintance with the principal forms of vegetable life ought to

form part of a comprehensive biological course, and should be
required even of those who intend to devote their strength to the
study of the animal economy alone.

The fifth ]jaragraph appears to admit of Botany being taken
up to a certain extent as an alternative subject, but this does not
remedy its practical absence from the general scheme. I can
see nothing in the regulations to preclude a candidate taking
high honours in "Biology" who shall, for example, be quite

ignorant of theanatomical differences between a cycad and a palm,
or shall be quite unable to indicate any points of agreement
between a mushroom and a mould. Any one in this predica-

ment might perhaps excuse himself as a zoologist, but he can
hardly be allowed to claim the whole of Biology ss his province.

W. T. Thiselton Dyer

Auroral Statistics

II.wiNr. had already to answer many questions and calm some
fears touching the recent brilliant aurora, and its prototype in

October 1S70, "when the Franco-German war was raging," I

beg to send you some condensed statistical returns of auroral

phenomena during the last eleven years, prepared and printed
before the recent manifestation, and to be published in a few
days, but as a part of a ponderous volume not likely to be gene-

rally accessible, viz., vol. xiii. of the "Edinburgh Astronomical
Observations,"

In that book I have endeavoured, amongst other subjects of
professional duty, to exhibit the final mean results of nearly

7,025,000 meteorological observations of all kinds, by 55 ob-
servers of the Scottish Meteorological Society, spread over the

country at as many stations ; and, after a preliminary process of

compression into 32 numerical tables, the quintessence of the

whole appears on a single page, whereof the 2Sth line gives a
numerical expression for each month of the year ; combining the

* See Nature, No. iiS, p. 270.
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number of times that aurora was visible with the extent of

country over which it was observed, and the numbers stand

thus :

—

January ... ... 297
February ... ... 42

'5

March... ... ... 35'0

April ... ... ... 27-5

May ... ... ... 4'8

June ... ... ... O'O

July ... ... ... 0-5

August ... ... I2'6

September ... ... 36 'O

October ... ... 494
November ... ... 32 '4

December ... ... 28 '8

It will thus be seen that October and February are precisely

the two months when brilliant auroras are most likely to be

seen ; and that of these t\vo maxima of the annual cycle October

has rather the advantage.

The hghtning return, prepared on the same principle, is not

uninslructive to be compared against the aurora ; for, though

both in its aerial altitude and actual numerical returns, lightning

may be the very opposite of aurora, yet it exhibits a tendency to

a similar double maximum in the course of the year ; and not a

few of tlie lightning storms of that second, or winter maximum,
are locomotive "meteors," travelling from S.W. to N.E., and

having undoubtedly a very wide-spread earth-influence and phy-

sical signification. The actual numbers are these :

—

January ... ... 24 "o

February ... ... I4'4

March... ... ... yo
April ... ... ... I5'4

May ... ... ... 37-4

June ... ... ... 480
July ... ... ... S3'2
August ... ... 384
September ... ... 22 '4

October ... ... 20'8

November ... ... 150
December ... ... i5'o

C. PiAzzi Smyth
t5, Royal Terrace, Edinburgh, Feb. 10

The Aurora of February 4

I WILL not attempt to describe the wonderfully gorgeous dis-

play of aurora which I witnessed on Sunday night, February 4.

I merely wish to mi;ntion a circumstance connected with it which

may have S-ime interest. I was watching for the zodiacal light

at about 5.30, and, havin;:; perceived faint traces of it, I presently

saw some peculiar red clouds a little above it ; from their rapid

change of form I soon became aware that this was the liglU of

an aurora. I-'rom that time, and from that spot, it spread

rapidly ; a bright white arch extending high overhead from W.
to E., while a segment of blue sky stretched low down in the

S E. in the magnetic meridian, the space between being filled with

brilliant colours. Shortly alter this a radiating point became very

striking, not in the zenith, but at one-third the distance from the

Pleiades to Capella ; and then the folds of gorgeous light-red,

white, and faint green, interspersed with dark shading, spread

from it, like a canopy, down on all sides except in the N. W. I

nevtr witne<;sed or read of such a display m these latitudes.

^Yith one of Browning's small star spectroscopes the spectrum

consisted of a small portion of brilliant red, then a bright b.md

rather close to it, and then two others beyond ; the two latter

being rather nearer together than the first and second ; that at

the more refrangible end being the fain'est, and that near the

red the strongest. I enclose a sketch showing the spectrum, the
slit being wide open.

The maximum display was between 6.4^ and 7 p.m ; at 7.15
it was fading rapidly. Clouds covered the sky at 7.30, and
some smart electric showers fell ; still I could see that the dis-

play was going on ; and at II P.M., in spite of d^^nse clouds, the
light was sufficient to enable me to read large print.

Henry Cooper Key
Stretton Rectory, Hereford, Feb. 6

On Sunday evening 4th inst., a beautiful display of aurora

was observed here (lat. 51° 26' o" N., long. o°2o'53" W.). My
attention was first directed to it at 6h. 4m. (G. M.T. ) at which
time there was a fiery glow over a considerable portion of the

southern sky, much resembling the reflection of a distant con-
flagrarion. Shortly after, an almost complete auroral arch, of
faint orange red light, similar to that at first observed, was
noticed, e.\tending from E., above and partly embracing 5, €, and

f Orionis, to W., its altitude (by estimation) at the centre being
about 40", and its extent something like 120'', For a short time
this glow was most intense in S.S. E. at a great altitude, but

the display attained its greatest intensity about 6h. 15m., when
a number of rays or streamers of whitish blue and orange red

light appeared as if radiating from a point near 5, a, and k

Pcrsei. At 5h. 20m. nothing was observed but a widely diffused

fiery glow, which must have continued more or less during the

whole evening, as it was again observed by me at Sh. 25m.
John James Hall

Fulwell, near T\\ickenham

There was a fine display of the above phenomenon here on
Sunday night, February 4. At five o'clock a muddy undefined

redness made its appearance in the N. E. and W., especially in

the former, which continued for some time without any very

marked change. Towards half-past six the redness became more
concentrated, gradually brightened, and finally became of a most
intense brilliancy—indeed, so much so that it fairly baffles de-

scription, the landscape and the countenances of those standing

near beingvisibly tinged. Streamers soon began to form, and shoot

gradually upwards from the horizon in all directions from N.E. by
S. to W., some intensely red, some very white, while others were
of a greenish hue. The red and white being very brilliant, were
finely intermingled, especially in a N.E. direction, while a muddy
green prevailed chiefly in the S., and a reddish tinge in the W.
By seven o'clock that rare phenomenon, a corona, was formed
overhead, assuming a variety of shapes. The most curious part

of the display (as far as my experience goes) was the entire ab-

sence up to this time of any streamers or coloured haze in a W.
byN. to N.E. direction, the sky being cloudless, perfectly clear,

and the stars shining with their usual brightness. On the forma-

tion of the corona a sheet of fan-shaped sea-green haze shot from
it in a N. direction, spreading rapidly as it advanced, but did

not proceed for more than 20", when it suddenly disappeared.

The streamers were remarkably steady throughout and straight,

unUke those during the display of November 10 of last year,

which were wave-like, rapid, and flickering. By half-past seven

the entire sky had assumed a greenish tinge, wi h a reddish glow-

in some places, and a few resplendent beams of white light from
the E. chiefly. At a quarter to eight red -trcamers became
visible m a N. direcii m, at a considerable elevation, resting on a
greenish haze, itself emanating from a very indistinctly white arch

spread across the N. At nine the sky was still tinged, and a

streamer here and there visible, but by ten the display was over,

as clouds had obicured the heavens. Although the red colours

were so intense and deep, the stars could be distinctly seen

through them, and when the streamers suddenly changed to

white, &c. , it was possible to see the time on a watch, though
the night under ordinary circumstances would have been daik.

A common dipping needle which marked 56° at noon changed

to 45^ before the aurora became visible. Barometer corrected

and reduced, 29 748. Temperature, 37° at the time. Solar

radiator during the day, 77°. A few shooting stars darted across

the heavens in a south from east direction, mainly during the

aurora. A wet night afterwards set in.

Thomas Fawcett
Blencowe School, Cumberland, Feb. 5
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A VIEW of the magnificent aurora of Feb. 4 wasmuch interrupted

here by great masses of cloud, which frequently drifted over

large tracts of the illuminated sky, and towards 8 o'clock col-

lected and descended in a general downpour of rain. Neverthe-
less enough of it was seen to produce a very striking impression.

It began to tinge the southern sky at a considerable altitude so

early in the evening that I thought it must have been the reflec-

tion of a crimson sunset ; nor was I undeceived till T had been
to the other side of the house, where I found the western horizon

glowing with amber light, in which was no trace of the expected
ruddiness. Red continued throughout to be the prevailing hue,

chiefly in great diffused masses, but occasionally broken up into

filaments and streamers ; there twas, however, no absence of

sheets and columns of the more usual pale green light. The
clouds, chiefly heavy cumuli, assumed a stranije aspect ; some-
times, when opposite to the crimson illumination, reflecting a

dull and sombre red, at others, when projected in front of it and
enlightened from the other side by the twilight, or the green
aurora, standing out in' lurid and ghastly contrast. At one period

the northern part of the sky, up to a great altitude, though clear

and studded with stars, appeared at first sight almost like a black

cloud from its contrast to the greenish white sheet which
bordered it abruptly at a considerable height on the west ; this

again passing into crimson masses in the south, and sending out

a whitish stream to meet another from the east, and form, pro-

bably, for a few moments, a complete bright ring, somewhat
south of the zenith, of which, however, only one half could be seen

from the post of observation. The light was so intense that even
after it had been a good deal obscured by cloud, a large print

might have been read without much difficulty. A mmiature
spectroscope (one of Browning's) brought out some interesting

features. The usual yellowish green auroral line was distinct

everywhere, and could be perceived even when the instrument
was directed to masses of dense cloud ; and as was observed by
Birmingham on a former occasion, could be made out in the re-

flection from any suitable terrestrial object ; white paper for

e.'iample exhibited it very obviously. As shown in the brighter

greenish patches in the sky, it remained visible even when the

slit was so much contracted that the sodium band of a common
fire would have been thinned down almost to its smallest breadth
before extinction. Such a diminution of light, however, was fatal

to the rest of the spectrum, which was a very remarkable one.

With a wider slit a crimson band, bearing a fair amount of con-
traction, was perceptible in the brighter patches of that hue,

with a dark interval between it and the principal green band. On
the opposite side of that green band, beyond a second similar

dark space, was a i5onsiderable extent of greenish or bluish light,

quite decided, but so feeble as to leave it undecided whether it

was of uniform brightness, or (as I suspected) compounded of

contiguous bands ; beyond this again was another dark space,

leading on to a faintly luminous band, too dim to show colour,

but which must have taken its place somewhere in the blue.

This band, and the darkness adjacent to it on the less refrangible

side, were each about as broad as the intensely vivid yellowish
green stripe. Could the light have borne sufficient reduction,

we should certainly have had three narrow bright bands in the
red, green, and blue, the two latter being wide apart, with either

a faint separate continuous spectrum, through part of the inter-

val, or pos^jibly several feeble lines, which the vridening of the
slit fused into one lengthened area.

The peculiarity, first noted I believe by Otto Struve, was
very obvious, that even where the naked eye recognised the
strongest and fullest crimson without a trace of green, the green-
ish yellow band in the spectroscope far exceeded, perhaps three

or four times, the red line in visibility. This display was dis-

tinguished from almost all that I can recollect to have witnessed
through many years, by its very feeble development in all the
northern portion of the sky.

Hardwick Vicarage, Hay T. W. Webb

Will you kindly permit me to correct an error which crept
into my letter of last Monday on the aurora. The words
"western" and "north-eastern" in the 14th line should have
read respectively "eastern'' and " north-western." Allow me
also to call attention to the present condition of Jupiter. On
Thursday evening List the eq latorial ochre-tinted belt was lighter

in colour than 1 have seen it of late year.o, but much and di>-

tinctly mottled with light and dark clouding, two dark hanging
s;ioti on the upper edge, with adjoining elliptical bright patches,

being conspicuous, while the lower dark madder-brown edge was
very unequal, being swollen and thick about one-third to the
rigtit from the centre, and thinning off towards each end. The
dark belt above the equatorial zone had two knots or thickenings
of considerable size upon it, and the whole series of belts pre-
sented ragged and dentated edges, and, to use the apt phrase of
a lady who saw them, had a "mountainous " look.

On occasional glimpses I more than suspected a general
mottling of the whole surface of the planet, which, moreover,
presented a dull appearance, the dark and light belts and spaces
not being, as I thought, so well contrasted as usual. The poles
were coloured as in ordinary, the upper one warm and ochreish,

the lower slate grey. The instrument used was Browning's 8 \

reflector, full aperture, with inserting achromatic eye-piece 306.
A transit of a satellite and its shadow added to the general effect.

Guildown, Guildford, Feb. 10 J. R. Capron

O.v Sunday, the 4th of February, at 10 p.m., I observed the
central point of the "corona" of the aurora visible that even-
ing to be situated between 1, 64 and 65 Geminorum, in R. A.
7h. 20m. and N. decl. 28'. Our latitude is N. 50" 50' 55", and
longitude E. 0° 32' 50".

The "corona" drifted away very slowly towards the E.
against a slight E. wind blowing at the time.

Perhaps some of your contributors can calculate the aurora's
height from the earth from the above notes, and let us know the
result through your journal.

J. E. H. P.

St. Leonard's, Sussex, Feb. 12

Not wishing to trouble you with a long description of the
aurora observed by so many on the evening of the 4th, I will

confine myself to a few remarks. The spectrum of the brighter
portions, viewed through a five-prism direct instrument, con-
sisted generally of the four lines mentioned by Captain Maclear;
but when the spectroscope was turned towards the brightest of
the curved streamers forming that splendid red and pink star,

which so suddenly burst forth at 7'25, some degrees south of the
zenith, the relative intensity of the lines was completely changed,
the red line becoming more strongly marked even than the
green.

The fact that the green line can always be detected, even
where the unassisted eye fails to notice any trace of auroral light,

might suggest the advisability of a daily observation with a small
hand spectroscope for those who are desirous of forming a com-
plete list of all auroral phenomena. Magnetic disturbances are
a sure guide in the case of grand manifestations of aurora ; but
might not a very slight aurora be observable without the magnets
being sensibly affected ?

On the evening of the 4th the magnetic storm commenced
about 2 P.M., and was at its height from 4 to 9, though the
magnets were not steady again until after sunrise the next
morning. S. J. Perry

Stonyhurst Observatory

I WRITE a very short account of the great aurora of February
4, as seen by me in the south-east of France, between Chambery
and Macon. It may be of some interest, as a brilliant aurora is

very unusual in those latitudes, and this was quite comparable in
brilliancy to the auroras of October 1870, and November 1S71,
which I witnessed in Scotland. The sunset was very clear and
bright, but as the sunlight gradually faded, light fleecy clouds
appeared in difi'erent parts of the sky, with the ruddy tints cha-
racteristic of the Northern Lights. As it became darker the red-
ness increased in intensity andextent, overspreading a large portion
of the sky, especially towards the zenith, and was streaked with
bands of greenish white light. On the eastern horizon a well-
defined arch of this pale green light was visible for some time,
while underneath the arch the sky was so black that but for a
large star shining in the centre of the blackness, I should have
supposed that the darkness was due to a heavy cloud. There
were, in fact, no true clouds at the time in the sky, and the large
stars were everywhere visible amid the shifting masses of nebulous
light, which at one instant seemed to be the ruddy reflecti.m of
a great fire, and at another to be lighted up by the rays of a full

moon. Long streamers of red and green light seened to shoot
up towards the zenith from almost every point of the horizon at

various times ; but singularly enough there appeared to be lewer
displays of this sort in the north than in any other quarter of
the heavens. Being, however, in ^ railway carriage in motion,
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and with mountains on every side, the tnie horizon was not

visible, and it was impossible to make very accurate observations.

The rosy clouds remained long after the coruscations had died

away, but the chief splendour was displayed for an hour and a

half after sunret.

If the aurora of this spring was not more brilliant than those

of the last two autumns, it was, I think, more remarkable for its

sharp contrasts of colour, and for the peculiar " coal-sacks," or

areas of blackness, which seemed to be actually a part of the

aurora as much as the red or green light.

David Wedderburn

I IIA^E to correct an important error in my account of the

aurora of the 4th, published by you on the 8th. I stated that

it was finest between 6 and 7. At 9 it appeared to be fading,

and 1 ceased to watch it ; but I learned afterwards that it re-

kindled, and was at its highest between 9 and 10. The colour

was still red, and the columns of light met near the zenith.

Joseph John MuRrHY
Old Forge, Dunmurry, Co. Antrim, Feb. :2

The Great Comet of i85i

The following observation may interest your readers. It is

taken from a volume entitled, " The Industrial Progress of New
South Wales," published by authority of the Colonial Govern-

ment. Under tlie head of Astronomical Progress is a paper by

Mr. Tebbutt, in which he says that, while observing in Australia

on the morning of July i, iS5l {i.e., really, in the afternoon

before sunset of our June 30), he noticed the widening out of

the branches of the tail of the comet then visible. He remarks

that this obs!:rvation is very interesting when taken in connection

with the announcement made by Mr. Hind, that "it appeari not

only possible, but even probable, that in the course ot June 30,

iSfil, the earth passed through the t.-.il of the comet, atadistance

of perhaps two thirds of iis length from the nucleus."

There were at least two observers in England of what was

probably the opposite effect of perspective (viz., tlie closing up

of the branches of the tail) on the evening of June 30. The
i-apid, angular motion cf one of the streamers was separately

observed by Mr. George Williams, of Liverpool, and the Rev.

T. W. Webb, of Ilardwick, the latter of whom has given a de-

tailed account of his observations in the " Monthly Notices of the

Royal Astronomical Society," voL xxii., p. 311. According to

these observations, our actual passage through the streamers of

the tail must have taken place about sunset on the evening of

June 30. A. C. Ranyard

ON LUMINOUS MATTER IN THE ATMO-
SPHERE

MUCH has lately been written and lectured on atoms,

molecules, organic niattor suspended in the air,

effects of the light passing through the sky, abstracting

its blue colour, and changing it into red. May I there-

fore be allowed to add some facts which I noticed during

a long and careful observation of a hitherto almost un-

known phenomenon to which my attention was drawn by
chance.

Some years ago I had directed my excellent six-feet of

Merz, Munich, towards the sun in order to draw the

sun-spots in the camera- obscura. One day (April 27,

1863), when the sun had scarcely passed, and I was push-

ing the instrument to get its disc again in the field, I

was astonished to perceive a mass of luminous little

bodies, apparently coming from the sun, and passing

altogether with great velocity towards the east. They
brightened in a white and sparkling light, and were as

numerous as stars ; but as their velocity was much too

great, and as they disappeared when I followed them to

some distance from the sun, I was inclined to take them for

little bodies floating in the atmosphere, and getting their

light from the sun, an opinion which soon became
stronger when I grew aware that I had to draw out the

eye-piece some millimetres in order to get them quite clear

and distinct. As I had never heard of the existence of any
such bodies, I resolved to give notice to Dr. Wolf,
Director of the Observa'ory at Zurich, who convinced
himself of the strange phenomenon, and, encouraging
me to persist in my investigations, told me that the late

Sig. Capocci, on the Capodimonte Observatory at

Naples, had mentioned these little bodies appearing to

him under similar circumstances on May 11, 1845.
Since that time Prof. Dr. Edward Heis, of Miinster, West-
phalia, in his " Wochenschrift fur Astronomie," 1869,
March 24, also gave full corroboration to this fact. I there-

fore went on, and uniting the investigation to the daily

labour of observing and drawing the sun spots, my arrange-
ment of the camera-obscura improved and ensured these

results as well. Convinced of the importance of the

phenomenon, I resolved to direct my whole attention to it,

and to examine it thoroughly. I decided to find out not
only the distance, the size, the shape, the frequency, the

velocity, and the nature of the light of these little bodies,

butalso to take notice of their daily direction by comparing
it with the simitltaneous direction of winds and clouds. I

continued my observations during a period of three years.

As I mentioned above, I was obliged to draw out the

eye-piece of the telescope in order to have the little

objects more distinct. Now, everybody knows that the

focal distance of any lens, or system of lenses, such as the

telescope is, will dift'er according to whether the beams
come iVom a more or less distant object. The little

bodies did not appear distinct in the focus of the sun ; I

had to draw out the eye-piece ; but if the focal distance

was greater, their distance was smaller than that of the

sun, and by means of a scile placed on the eye-piece, I

soon obtained the result that these little bodies belong to

our atmosphere, floating in a stratum of about 4,000 metres
down to about 200 metres, the moit numerous swariii pass-

ing almost always at a distance of not less than 500 metres.

Here I remark that fur my observations 1 had chosen the

time of the sun being in, or about, the meridian, for then

I was sui'e to have its light as strong, and the sky as clear

as possible, while mostly preferring a magnifying power
of only 48 diameters.

Taking the little bodies in the right focus, I was enabled

not only to draw their shape, which I found very various,

but also to measure their apparent diameter', which did

not differ less, and depended much on distance, the nearer

ones being larger, and, as I learned from the scale the

accurate distance of every one, I calculated their diameter

to vary from 10 to 59 millimetres, the average being 32
millimetres. Their shape was very various, too. The
greater number were oblong, angular, resembling flakes,

sonre few wcr'e orbicular, while some smaller ones were

star-shaped, with transparent arms.
With respect to their frequency, I was surprised to find

on certain days,especiallyinApril andMay, an incalculable

number of little bodies in the field of the instrument,

passing without interruption for hours. In general I found

their number to be connected with the purity of the sky ;

and every day I noticed the average, the daily minimum
occurring in the morning and evening hours, the maximum
in the noon-tide hours ; also the annual minimums in the

summer and winter months, the chief maximum from

April 20th to May 15 th, the second, much lower maximum
in August and September. I often saw their number in-

crease soon after clouds had passed.

The velocity of the bodies, irregular in the lower strata,

being about 2 metres in a second, became greater and
more regular in the higher ones, where, for instance, at a

distance of 3,000 metres, I found them to pass 8 metres

during the same period, a rapidity agreeing closely with that

of the cirri, which often passed at or above this distance.

Whether far or ne.ir, all tliese little bodies glittered in a

magnificent white light behind the sky, but as it retreated

farther from the sun its blue colour became darker,

the light of the bodies consequently diminished, and was



Feb. 15, 1872] NATURE 305

more and more absorbed, when I followed them to some
five or more degrees from the sun, in whose proximity
they always brightened most, but passing over its disc,

appeared to be rather dark, changing, however, suddenly
into white when they emerged and entered the blue again.

It became obvious that the little bodies I had before

me were of small density, partly opaque, apparently of a
white and reflecting surface, the edges of which were lit

up by the sunbeams.
The course of the higher ones (at some 1,000 metres

distance) being generally parallel, and their reciprocal

velocity of about the same rate, 1 noticed much variety in

the lower strata, where their flight was often of great incon-

stancy, changing their direction every moment, or falling,

and second after second augmenting their focal distance,

by the change of which, taken on the eye- piece scale, 1

learned that these bodies did not quite follow the law of
gravitation, losing time ; a fact not surprising to me,
already convinced of their small consistency. In com-
paring the daily direction with the simultaneous coui'se of
winds and clouds, there was a remarkable conformity. Ac-
cepting the direction of the clouds to be the same as that

of the wind in the stratum they pass through, a supposition

not far from the truth, to which, of course, I was forced, hav-
ing no weather-cock in such high regions, I found the direc-

tion of the little bodies and the clouds (in about the same
stratum) to be (i) accurately the same in 31 percent.

; (2)

differing not above 90 degrees in 49 per cent.
; (3) differing

not above 180 degrees in 67 per cent.; and (4) of quite

opposite direction in only lA per cent. This conformity is

so evident that when the tky is cloudless, starting from
the distance and direction of the ever-passing little bodies,

one might easily learn the direction and perhaps the

velocity of winds in the reciprocal strata, a fact of course
of no little value to meteorologists and even mariners.

Taken altogether, these results could not but lead to

the opinion that what I had to deal with were ice-crystals

and flakes of snow. Here it may be recollected that

already, in the seventeenth century, Mariotte, the re-

nowned discoverer of the law of gas-expansion, pointed
out that parhelions and mock-moons are caused by ice-

crystals floating in the sky ; and indeed, if we consider the

above results, we are forced to believe him. Firstly, we
learned that these bodies belong to the atmosphere ; we
also found them in its lower strata. Their average size

of 32 millimetres, their flake-like shape, their incalcu-

lable number, will also strongly convince us. But while

the minimum during the winter months might seem
rather unaccountable, the chief maximum occurring in

April and May, it may be remarked that from September
to March the sun, although in the meridian, does not light

up so strongly the rather misty sky ; and that many days
the sun will not appear at all. Now, referring to the chief

maximum, from about April 20 to May 15, is it not

astonishing that it occurs on the very same days which,
especially those of May, were at all times well known
from their low temperature, and called in Germany " the
Latins" (Pancratius, May 12 ; Servatius, May 13, cSrc),

and were much feared by gardeners ? But are the enor-

mous masses of ice-crystals found in the atmosphere
during these days the origin of its low temperature, or

does the latter favour the formation of snow-masses ? I

only mention the fact that, for instance, heat is absorbed
when snow is melting, and would be happy to direct the

altention of meteorologists in any country to this pheno-
menon, inviting contributions oi facts and correspondence.
Finally, the velocity of the bo lies being the same as that

of the clouds, their reflected magnificent white light,

their regular courics in the higher regions where strong
winds are generally blowing, their irregular or even falling

movement and small denbiiy in the lower ones, and their

very remarkable coiifirmiiy of direction with simulta-

neously passing clouds, will give much support to my ex-

planation. Henry Waldner
Weinheim, near Heidelberg

THE MONGOOSE AND THE COBRA
T N reading the interesting account of a fight between
-' these two animals, as given in Nature for Jan. 1

1

(p. 204), the question arises, How does the mongoose sur-

vive the bite of the cobra? There are only two solutions

of this question, viz. :—(i) That the mongoose has some
antidote

; and (2) that it is not affected by the cobra
poison. With regard to the first, various observers give
different antidotes, such as grass, Aristolochia, &c. (see

Sir J. E. Tennent's " Natural History of Ceylon," p. 38).

There is no one plant that the mongoose has heea proved
to go to as a remedy. 2. That the mongoose is not
poisoned by the bite of the cobra has, I think, been
proved by Dr. Fayrer, of Calcutta. I quote three of his

experiments, which are published in the Edinhurgli
Medical Journal, April 1869, pp. 917-919:—"A young
mongoose {Herpesles Malacconsis) was bitten two or three
times by a full-grown cobra,'at 1,24 P.M. on the 30th April
1 868, on the inner side of the thigh from which the hair
was lirst removed. Blood was drawn] by the bites."

This animal died in si.x minutes, but in the two following
experiments no harm resulted to the mongoose. The
second mongoose was also "bitten on the inner side of the
thigh, and put into a cage immediately." It got no antidote

except " raw meat," and was none the worse for the bite.

The third mongoose was put into a large wire cage with
a full-sized cobra at i P.M. (April 2, 1868). " The snake
struck at the mongoose, and they grappled with each other
frequently, and apparently the mongoose must have been
bitten, as the snake held on to it about the neck or head.
At 1. 15 P.M. there was no effect on the mongoose ; both it

and the snake were much excited and angry, the snake
hissing violently. 2.30 ; no effect on the mongoose. The
snake is bitten about the head, and shows the bleeding
wounds. 2.51 ; they are both occasionally darting at

each other, but the mongoose jumps over the snake, and
tries to avoid it. Next day at noon both were well ; the
snake frequently struck at the mongoose, but did not appear
to injure it ; both seemed very savage, but the mongoose
would not bite the snake ; he jumped over it. There had
been two cobras in the cage during the night, both equally
fierce, and striking each other and the mongoose ; but the
latter was uninjured. He was bitten once by the cobra
rather severely on the head." James W. Edmonds

HARTWIGS SUBTERRANEAN WORLD *

'T^HE increasing demand for works of a semi-scientific
^ character similar to that now under consideration,

is in itself the most satisfactory proof that a desire for ac-

quiring a more extended and accurate knowledge of the
phenomena of Nature is gradually taking root within a

Fig. r.—Blind Fish [Amblyofsis sfeta-us)

class of society, which,|until of comparatively late years, had
always contented itself with a very opposite style of litera-

ture. When it is observed, in many of the so-called popular
scientific books, that accuracy has evidently been less

* **The Subterranean World." By Dr. George Hartwi^. (London;
Longmans, Green, and Co.)
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rnrpfnllv studied than what is termed sensational effect-a usually considered fas pertaining to the domain of dry

feature so characteristic of the period we live in-it is
\

Science. In so doing he seems also to have been assisted

l.frP.hin° to find that Dr. Hartwig, in his description of by having adopted a system of classification, or rather

tWnrious phenomena of the subterranean world, has, grouping, of the subjects which form his separate chap-

,,i?hnnt inv such aid, succeeded admirably in conveying ters, which, although not strictly scientific, is preferable

rvast amount of solid information, in so lucid and easy a
,

in the present instance, as being more m accordance with

.;tvlr as to make even his unscientific readers quite inte-
!

popular notions.
• ,

1 .1

icsted and likely to forget that he is treating of subjects ' The work, besides being well got up, is abundantly

illustrated ; many of the woodcuts being of very superior

character and execution, whilst the plates are, in general,

good, and with one exception—that of the ideal view of

the great earthquake at Lisbon in 1775—they are free

from that objectionable sensational or exaggerated cha-

racter so obseri-able in the illustrations of French works

on popular Science, several of which have lately been
rendered into English. The two maps indicating the

distribution of coal and metallic deposits in Great Britain

and the Americas respectively are not on a par with the

rest, owing to errors of omission ; thus, amongst others,

neither the central lead-producing district of Wales, nor
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the Northampton iron district, are shown in the former
;

nor have the auriferous deposits of Central America or

British Columbia been indicated on the latter map.
In a work intended for the general British public, the

temperature, when alluded to, should preferably have been

stated in degrees of Fahrenheit's thermometer, since, al-

though the scale of Celsius or centigrade is often made use
of by men of science here, it will not be at all familiar to

the majority of the readers of Dr. Hartwig's book, which
it is to be hoped will have a very extended circulation.

-Sever.al errors in the text might also be pointed out—as,

for example, calling the usual Cornish ore or copper

INIlIAM ROCK-CIT TEMPLE : I'ORCII OF THE CIIAn VA CAVE TEMPLE, AJUNTA

pyrites a bisulphuret of copper ; titanium is stated to be a
metal of a copper red colour, &c. ; but when the great

extent of scientific ground over which the author travels

in this book is taken into consideration, some allowance

must be made, and it must' fairly be admitted that the

work, as a whole, is singularly free from serious errors.

and wc would recommend it strongly, in the belief that

from its at once easy entertaining and instructive style,

it will be sure to interest many in the study of these

natur.al phenomena, to whom the vei7 name of Science is

at present associated with all that is dry and uninviting.
^

D. F.
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RECENT DISCOVERY OF PIT-DWELLINGS

DURING the late summer, while engaged in excavating

a Roman building at Finkley, near Andover, a

deep trench, 100 feet in length, was found, dilating at the

opposite ends into large subterranean pits, which, from the

primitive character of the articles met with in them, such

as flint and bone implements, spindle-whorls of chalk,

and a rude form of pottery, appeared to belong to an

earlier period than the Roman. One of the labourers en-

gaged in the explorations became quite an expert in the

recognition of these rude objects ; and he having lately

been employed in digging a yard at a new railway station,

situated on a hill, about half a mile distant from St. M.iry

Bourne, immediately overlooking the L^pper Test Valley,

found the subsoil so abundant in calcined stones, broken

pottery, and other evidences of early occupation, that he

called my attention to the circumstance, which led to the

discovery of a group of pit-dwellings or hut-circles ; and

it is likely, from their mode of arrangement, that they

form a portion of an extensive settlement or vicus. Some
knowledge of nine of these has been obtained, although,

from their situation, two only have been completely in-

vestigated, and five others partially.

The pits occupy the space of about a quarter of an

acre, and have all entrance shafts, sloping gradually down-

wards from their inlets, and widening as they approach

the pits. They may, with their contents, be described

seriatim. No. i is oval or pear-shaped, having its

entrance southwards. Its length is 22 feet from the end

of the pit to the mouth of the alley : greatest diameter

12 feet ;
depth at the centre of the pit 5 feet. This was

the only circle that contained flints, of which twelve cart-

loads were removed from it ; and as some of the stones

were arranged in courses, without mortar, around its cir-

cumference and on each side of the alley, I have thought

that the superstructure must have been of flint, and had

fallen in. The rehcs found were chiefly at the centre,

where the fire-place had evidently been ; the smoke

most likely escaping through the centre of the roof.

They consisled of about a bushel of calcined flints, bones

of a small species of Bns, probably longifrous, Ccrvus elc-

phiis, Capra,S!is, and G;;/«, besides broken vessels, chiefly

of a very rude, hand-made kind, although a few p'cces

found about the pits bore wheel-marks. The bones had

mostly been split open in order to obtain their marrow.

They had lurther been exposed to fire, and bear impres-

sions made by teeth and knives ; and some of the smaller

long bones had evidently been used as marrow-spoons,

while other small splinters of bone had the appearance of

having served the purpose of awls or needles. In this

circle al-o part of a rude sandstone hand grain-rubber was

found, besides some flint-flakes, a scraper, and some cores ;

and, in addition, the outer lip of a large cowry, which had

been carefully cut from the shell, and had been used as a

rasp, the crenulations in the lip being considerably worn

down. It had further been employed as a polisher ap-

parently, the enamel being worn away in places.

Pits 2 and 3 were only partially explored, as they ex-

tended beneath the station yard. One of them, however,

was partly filled with calcined flints ; and in it were found

a piece of a grain-rubber and pottery and bones similar to

those just described.

Pits 4 and 5 had only portions of their passages opened,

as the pits extended beneath the Station Road. In these

we found a few flmt-flakes, and some calcined stones.

Pit 6 contained no remains, as it was evidently the pas-

sage only of a pit partly formed, and had not been occu-

pied.

In digging a well in the station garden similar relics

were thrown out, and it is evident that the shaft of the well

passed through one of these pits ; and, as additional evi-

dence of British occupation, in clearing away the soil

around the circles, one of the labourers picked up a Gaulish

gold coin, which bears on its obverse and reverse degraded

representations of more perfect figures. The coin, in short,

is a slightly more perfect copy of the lowermost of the

three coins depicted at p. 84 of " The Celt, the Roman,
and the Saxon," 1st. ed. ; which figure is there stated as

being a rude copy of a gold stater of Philip of Macedon.

Pit 7 was fully explored. It was 42 ft. in length from

the extremity of the pit to the mouth of the passage,

which opened eastward ; its widest diameter 13 ft. 6 in.,

and depth 5 ft. at the pit's centre. Here the fire-place

had stood, as in No. i, and around it we found bones

similar to those discovered in Pit I, with the addition of

some teeth of a small species of horse, and bones of the

hare or rabbit. The bones were, in most cases, broken,

and some of them had been wrought for use as imple-

ments. Two flint arrow-heads were found in the alley,

and the centre of the circle further contained flint-fiakes,

scrapers, cores, and arrow-heads, a fragment of a rude

grain-rubber, and a flint muller showing use on one side.

Here also occurred a whetstone, made from a piece of

sandstone such as I have observed occurring in the drift

of the Reading beds ; and evidently from the same drift

a lump of native ironstone, containing a large percentage

of iron, which had been picked up by some occupant of

the pit and used as a hammer. As throwing'some small

light on their domestic economy, a chalk spindle-whorl

was found, and with it a small disc of pottery, bored at

the centre, the direction of the hole showing that it had

been suspended by a string, perhaps round its owner's

neck. The whole of the fictile ware found here was of a

rude hand-made type, and some of the " crocks " were

scored with irregular zigzag lines, made apparently with a

pointed stick.

At nine feet south of Pit 7 a circular hole in the chalk

was cleared out. It was found to be 5 ft. in diameter and

3 ft. in depth. It contained a quantity of bones of animals

similar to those already enumerated, with snail shells that

had been exposed to fire ;
and beneath the bones a number

of charred flints, with charcoal and ashes. It was evi-

dent that strong fire had been employed here, as the chalk

was in places burnt through and discoloured to the depth

of several inches, which led to the inference, coupled with

its contiguity to Pit 7, that it was a cooking-hole. It is

not unusual for uncivihsed people, as the negroes, to have

thfcir cooking places outside their dwellings (see " Flint

Chips," by E. T. Stevens, p. 59).

At another part of the same yard, about 10 ft. of well-

built wall was removed. It was doubtless Roman, as near

it a better kind of pottery was found, including a piece of

Sainian, besides two roof-nails and a bronze buckle.

The quantity of calcined stones everywhere present was

the most striking feature in the remains. Some of them,

I observed, were faced on one side, and a few had facets at

right angles, and these, it occurred to me, might have

been used in constructing ovens or fire-places. A large

number, however, were perfectly circular, and had bright,

clean surfaces ; these might have been employed for the

purpose of stone-boiling.

With traces of Roman occupation we have here these

rude remains which show residence by an earlier people,

who, doubtless, lived on after the advent cf the Roinans.

I have, as yet, observed no entrenchments in the field
;

but there is no doubt that similar circles occupy a large

space of the upper slope of the valley. The flint imple-

ments stamp the remains as Neolithic ; and those found

in the pits differ in no respect from the wrought flints

occupying the subsoil of the yard, as well as occasionally

occurring on the surface of the adjoining fields. The
settlement is favourably situated to have enabled the oc-

cupants to obtain water from the river Test ; and along

the same side of the valley, within the space of two rtiilcs,

I have discovered more than one working site, in which 1

have obtained a large and varied collection of tools and
weapons both chipped and polished.
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These huts must have been covered, some, perhaps,

with stones, others with a wooden or wattle superstructure,

covered with clay or sods of turf; and their poor inhabi-

tants evidently cultivated, to a small extent, some of the

cereals, had an early knowledge of weaving, and lived

domesticated with oxen, goats, and swine. The red-deer

were most likely obtained by hunting in the dense forest

that then occupied the deep clay lands of North Hamp-
shire, as an extension of the ancient forests of Harewood,

and Chute, and Finkley. Further, these shallow pits

might have been the summer residences of a people whose
winter habitations were at Finkley.

J. Stevens

A^

INAUGURATION OF THE OBSERVATORY AT
CORDOBA

N interesting account of the inauguration of the

Argentine Observatory at Cordoba in October last

appears in the Slaiulard of Buenos Ayres. The chief

feature of the ceremonial was a very able address by
Prof. Gould, the Director, from which we make the follow-

ing extracts, as bearing specially on the work of the

observatory :

—

" In the year 175 1 a French astronomer, the Abbd de la

Caille, visited the Cape of Good Hope for the purpose of

determining the positions of the principal southern stars.

With a little telescope of comparatively insignificant

dimensions, he succeeded in obtaining the materials for

so complete a catalogue— as far as the limit of brightness

which his telescope permitted— and in determining the

positions of those stars so well, that this catalogue of about

9,800 stars constitutes to-day the chief reliance of

astronomers for their knowledge of a large portion of the

southern sky. Since that time a permanent observ:ilory

has been established by the British Government at the

same place, and a large number of valuable observations

have been made by various eminent men. Other observa-

tories in the southern hemisphere have been founded at

Paramatta, .Santiago dc Chile, and Melbourne, all of which
have contributed essentially to our knowledge of the

southern sky ; as also has the observatory at Madras, which,

although north of the equator, commands a view of the

greater portion of the southern heavens. Yet how much re-

mains to be done in this direction will be very evident when
I state that, while the numberof stars in the northern hemi-
sphere whose positions and magnitudes have been deter-

mined cannot fall short of about 330,000, the number in the

southern hemispliere ^^ hose observed places have been
published does not probably exceed 50,000. But this is

not all. The greater portion of those which have been
observed lie in that part of the sky which is clearly visible

in Europe ; and if we consider the regions beyond 30°,

there are scarcely 13,000 southern stars whose places anel

magnitudes have been determined and made available for

scientific use, while the corresponding portion of the

northern sky contains something like 164,000 such stars.

"The first undertaking now proposed for the Argentine
Observatory is to do something towards filling this hiatus

by determining the places of the principal stars situated

between the tropics, where the observations of northern
astronomers begin to become less numerous, and the

polar circle, where Gilliss' observations commence. This
work is best performed by dividing the sky into narrow
zones or belts, and subjecting each zone to a special

scrutiny for the purpose of measuring the positions of all

stars of a sufficient brightness within its limits. If no un-
foreseen impediment presents itself, these observations

should be completed within two years from their com-
mencement.

' There is another most important investigation espe-

cially desirable in the present condition of our knowledge :

this is the application of the newly-discovered methods of

stellar photography to the more prominent objects in the

southern heavens. The ingenious researches and inven-
tions of Mr. Rutherford in New York have resulted in the
development of methods by which the relative positions

of clusters of stars may be permanently recorded by
photographing them upon glass, and the numerical values

subsequently determined by means of a measurement of

the photographic impressions, with a degree of precision

far greater than that of the ordinary methods. And
this process possesses the signal and pecuUar advan-
tage, that the representations thus obtained of the

stars' places at a given moment may be preserved,

and the measurements repeated at any subsequent
time. The process has not yet been introduced
into European observatories, but it has been thoroughly
tested in America, and valuable researches have already
been made by this photographic method.

" During the greater part of the year we have had
neither instruments nor building, and during the short

time these have been available we have experienced an
unexpected and most serious obstacle in the clouds of im-

palpable dust, which, rising from all sides, penetrate to

the inmost crevices of every part of the instruments. This
difficulty will, I think, be obviated to a great extent when
vegetable growth shall have covered the soil ; and to this

end the Minister has given directions for providing

as good a supply of water [as may be possible, while the

building and instruments have been provided with special

and unusual protections against the evil. The position of

the city of Cordoba renders this trouble inevitable, inas-

much as water for irrigation is only to be found in the

valley, whilst an observatory must necessarily be placed
upon high land. With the arrival of the rainy season I

trust that a carpet of vegetation may remove this source

of anxiety.
" A considerable time would, under any circumstances,

have been requisite for computing the numerical table,

and making the various other calculations needful for

bringing the instruments into active service. The addi-

tional interval has been employed in an undertaking of a
totally different sort, which may, I trust, be found in the

end to possess as much scientific importance as the w'ork

originally intended. During this period of enforced delay

we have succeeded in making a full catalogue of all those
stars of the southern heavens which are visible to the

naked eye, determining for each one the precise degree of

its brightness. When, after the moon has set to-night,

you raise your vision to the starry sky, and, as you look

more intently, perceive one faint star after another reveal

itself to your sight, you will yet succeed in discerning no
star whose place and magnitude has not been recorded
within the past'year by some one or more of the observers

in this institution

—

" ' Sidera cuncta notans tacito labentia ca4o.'

" The progress of the work so far has not failed to afford

its due share of discoveries. It has given us the know-
ledge of a considerable number of stars which possess

the singular character that their brightness is not always
the same, but undergoes systematic variations. Some
have been seen to rise to considerable brilliancy, and then

fade away until telescopes of some power arc needed for

rendering them visible. Others still are now found to

possess a brilliancy decidedly greater or decidedly less

than that which has been assigned to them by more than

one astronomer in times past. Such stars must be care-

fully watched, and the fact of any regular and periodic

fluctuation in the amount of their light either established

or disproved. Of such cases there are already many on
our records, thanks to the assiduity and zeal of the assistant

astronomers, no one of whom has failed to make manifest

the existence of several. One of those most remarkable

for the rapidity of its changes is a little star in the con-

stellation ' Musea," which is invisible to the unaided
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sight during one half its period, and visible during the

other half; while the observations of Mr. Rock show that

it goes through all its changes within the short interval of

21^ hours. Another in the constellation of the " Southern

Triangle," which has been regularly observed by Mr.

Davis, exhibits regular fluctuations of light, comprised

within a period of about },\ days, similarly alternating

between visibility and invisibility. These two exhibit the

most rapid changes of any of the stars which we have

hitherto observed ; but there are others not less interest-

ing, observed not only by the two gentlemen mentioned,

but also by Messrs. Thome and Hathaway, who are like-

wise pursuing these investigations with much success."

NOTES
The retirement of Prof. Huxley from the London School

Board throws a great responsibility upon the men of Science in

London in general, and on Marylebone in particular. We are

of opinion that of all the good work which Prof. Huxley has

done, none will have a more lasting national importance than

that which has resulted in the introduction of Science among

the subjects to be taught in the London schools—and, there-

fore, in all the School-Board-schools throughout the country,

for the force of public opinion will, in the long run, insist that

the London model shall be everywhere followed. It is because

we fear that this important advance may be arrested, unless steps

are taken still to have the claims of Science represented on the

Board, that we draw attention to the subject, which, in our

opinion, is of sufficient importance to occupy the attention of

the Royal Society, and the other sciemific bodies, if their aid is

necessary. Doubtless membership of the School Board involves

sacrifice ; hut it is to be hoped that the clerical squabbles which

have so interfered with the desired progress here, as it did, in-

effectually, in other countries, are now as nearly over as they

ever will be ; and if this be so, then, instead of the 170 sittings

. given by some members last year, a much smaller number will

suffice.

We have reason to know that many weak people have been

alarmed, and many still weaker people made positively ill, by an

announcement which has appeared in almost all the newspapers,

to the effect that Prof. Plantamour, of Geneva, has discovered a

comet of immense size, which is to " collide," as our American

friends would say, with our planet on the 12th of August next.

We fear that there is no foundation whatever for the rumour.

In the present state of science nothing could be more acceptable

than the appearance of a good large comet, and the nearer it

comes to us the better, for the spectroscope has along account to

settle with the whole genus, which up to this present time has fairly

eluded our grasp. But it is not too much to suppose that the lay-

men in these matters might imagine that discovery would be too

dearly bought by the ruin of our planet. Doubtless, if such ruin

were possible, or indeed probable—but let us discuss this point.

Kepler, who was wont to say that there are as many comets in

the sky as fishes in the ocean, has had his opinion en-

dorsed in later times by Arago, who has estimated the

number of these bodies which traverse the solar system as

17,500,000. But what follows from this? Surely that comets

are very harmless bodies or the planetary system, the earth

included, would have suffered from them long before this,

even if we do not admit that the earth is as old as geo-

logists would make it. But this is not all. It is well

known that some among their number which have withal put

on a very portentous appearance are merely the celestial equi-

valents of our terrestrial "wind-bags "—brought down to their

proper level they would have shrunk into very small dimensions

indeed. But there is more comfort still. The comet of 1770

positively got so near to Jupiter that it got entangled among his

jpoons, the diameter of the smallest of which is only some 2,000

miles ; but the moons pursued their courses as if nothing had

happened, while the comet was so discomfited by the encounter

that it returned by another road

—

i.e. astronomically speaking,

its orbit was entirely changed. While, last of all, in our cor-

respondence this week, will be found one fact the more in favour

of the idea that, in 1861, we actually did pass through a comet.

We have a suggestion for those weak people who are still

alarmed by these celestial portents, and steadily refuse to

acquaint themselves with the most elementaiy work on Astro-

nomy, which would convince them how groundless their fears

are. In India, during the last Eclipse, the priests reaped

magnificent harvests from the offerings of the faithful. In

England* possibly, it would be considered incorrect to make such

offerings to the priest ; but let them still be made—to the Royal

Astronomical Society. In this way the English Philistine would

approach nearer the standard of his less-civilised brother ; Science

would be benefited, and, doubtless, the omen would be averted

—at all events they always have been.

The Anniversaiy Meeting of the Royal Astronomical Society

was held on Friday last, when the president's address was read.

The medal this year has been awarded to Prof Schiaparelli for

his brilliant demonstration of the identity which exists in the

elements of the orbits of certain comets and known systems of

meteors. Among the obituary notices for the year were those

of Sir John Herschel, Prof. De Morgan, and Mr. Babbage.

The Council of the Geological Society have awarded the

Wollaston Medal for the present year to Prof. J. D. Dana, of

Yale College, Connecticut, and the balance of the proceeds of

the Wollaston Fund to Mr. James CroU, of Edinburgh.

The Hopkins Prize, which was founded in memory of the

late Mr. Hopkins, and is adjudged to the author of the best

original memoir, invention, or discovery in connection with

Mathematico-physical or Mathematico-expcrimental Science

that may have been published during the three years immediately

preceding (who is or has been a member of the University of

Cambridge) has been awarded to Prof J. Clerk Maxwell, F. R.S.

The adjudicators were Profs. Stokes, Tait, and Clifton. The

fund is vested in the Cambridge Philosophical Society.

We learn that, in addition to the scholarships for Natural

Science at Cambridge, of which a list was given in our number

for February I, King's College offers an exhibition ol the value

of about So/, per annum. The examination will commence on

April 9, will include Physics, Chemistry, and Physiology, with

one Classical and one Mathematical paper, and will be open to all

candidates under twenty, and to undergraduates of the college in

their first and second year. Names must be sent in, before

March 10, to the Rev. A. A. Leigh, tutor of the college, from

whom further information may be obtained.

Prof. George Rolleston has been elected a Fellow of

Merton College, under the ordinance of 1854, which founded the

Linacre Professorship of Physiology, and endowed it out of the

revenues of this college. Prof Rolleston graduated in 1850,

and was afterwards elected Fellow of Pembroke College. In i860

he was appointed to the Linacre Professorship of Physiology.

The Industrial Museum at Edinburgh has lost, by the death of

J. Boyd Davies, its zoological director or manager. No one knows

what the authorities are going to do, but it is to be hoped they

will select a good man, not a talker but a worker. The monetary

value of the post is 200/. to 250/. per aimum. The Lectureship

on Zoology at the High School is also vacant.

At a meeting of the Royal Geographical Society held on

Monday evening last, the president, Sir H. C. Rawlinson, sta'ed

that, three days before, the expedition, consisting of Lieut. Daw-

son, R.N., Lieut. Henn, R.N., and Mr. Oswald Livingstone,

the son of Dr. Livingstone, set sail in the first steamer despatched.
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from the Thames to Zanzibar direct. The three gentlemen

engaged in it had been given every assurance that their under-

taking would be assisted at home in every possible way. The
subscriptions to the fund for its maintenance amounted to 5,000/.,

of whicli upwards of 2,000/. was received from London alone
;

Edinburgh had contributed 350/. ; and the little town of Hamd-
ton, the native place of Dr. Livingstone, 200/. ; while the cor-

poration of the City of London had subscribed one hundred

guinea?, and the leading commercial firms of the City had come

forward in an equally liberal manner. The Admiralty has

refused to allow Lieut. Dawson his full pay while engaged on

the expedition.

The important article which we are able to give this week,

on the Po.'-ition of the Centre of Gravity in Insects," by M. Feli.x

Plateau, is an abstract of a long memoir by that author, to be

found in the " Bibliotheque Universelle, Archives des Sciences

Physiques et NaturelUs," vol. .\Iiii., for 1S72.

The Naval and Military Gazette asserts that the Challenger,

screw corvette, will be commissioned early in the summer for a

voyage of e.\ploration and research. Some scientific gentlemen

will be accommodated on board the vessel, and it is probable

that Captain George S. Nares, now serving in the surveying

vessel Shearwater, in the Red Sea, will be placed in command.

The actual places which will be visited have not yet been

determined, but it is anticipated that the groups of islands in the

Pacific will have special attention bestowed upon them. This

movement on the part of the Admiralty is in encouraging con-

trast to the fact that Arctic voyages have been abandoned to

other nations, and to the late refusal of the Lords of the Treasury

to grant any assistance whatever to the Livingstone seal ch ex-

pedition.

The following is the list of officers and council of the Royal

Microscopical Society elected on the 7th of February :— Presi-

dent—Mr. W. K. Parker, F.R.S. Vice-Presidents—Dr. W. B.

Carpenter, F. R.S., Dr. J. E. Gray, F.R.S. , Sir John Lubbock,

Bart., M.P., F.R.S., Mr. John Millar. Treasurer—Mr. John

W. Stephenson. Secietaries—Mr. Henry J. Slack, Mr. Jabez

Hogg. Council—Dr. Robert Braithvvaite, Mr. John Berney, Mr.

Charles Brooke, F.R.S., Mr. T. W. Burr, Dr. W. J. Grav, Dr.

Henry Lawson, Mr. Henry Lee, Mr. S. J. M'Intire, Mr. Henry
Perigal, Dr. G. W. Royston-Pigott, Mr. Charles Stewart, Mr.

T. C. White.

The International Scientific Series, to be published by Henry

S. King and Co., is an indication of a movement of great im-

portance. The series will be published simultaneously in New
York by Messrs. D. Appleton and Co., in Paris by M. Germer
Bailliere, and in Leipzig by Messrs. Brockhaus. The first

volume, by Prof. Tyndall, F.R.S., on "The Forms of Water,

in Clouds, Rain, Rivers, Ice, and Glaciers," is now in the press,

and will be published in March next. Among others already

arranged for are Prof. T. H. Huxley, F.R.S., on Bodily Motion

and Consciousness; Dr. W. B. Carpenter, F. R. S. ,onlhe Principles

of Mental Physiology; Sir John Lubbock, Bart., F.R.S., on the

Antiquity of Man ; Prof. Rudolph Virchow, on Morbid Phy-

siological Action ; Prof. Alexander Bain, on Relations of Mind
and Body; Prof. Balfour Stewart, F.R.S., on the Conservation

of Energy ; Mr. Walter Bagehot, on Physics and Politics ; Dr.

H. Charlton Bastian, F.R.S., on the Brain as an Organ of

Mind ; Mr. Herbert Spencer, on the Study of Sociology ; Prof.

William Odiing, F.R.S., on the New Chemistry; Prof. \V.

Thiselt jn Dyer, on Form and Habit in Flowering Plants ; Dr.

Edward Smuh, F.R.S., on Food and Diets; Prof. W.Clifford,

on the First Principles of the Exact Sciences explained to the

non-mathematical ; Mr. J. N Lockyer, F.R.S., on Spectrum
Analysis ; Dr. VV. Liud<:r Liidsiy, on Mind in the Lower
Animals ; Dr. J. B. Pettigrew, F.R.S., on Animal Locomotion ;

Prof. A. C. Ramsay, F.R.S, on Earth Sculpture; Dr. Henry
Maudsley, on Responsibility in Disease ; Prof. W. Stanley

Jevons, on the Logic of Statistics; Prof. Mich.iel Foster, on
Protoplasm and the Cell Theory ; Rev. M. J. Berkeley, on

Fungi ; their nature, influences, and uses ; Pr.if. Claude Bernard,

on Physical and Metaphysical Phenomena of Life ; Prof A.
Queteiet, on Social Physics ; Prof. H. Sain'e-Claire Deville,

Introduction to General Chemistry ; Prof. Wurtz, on Atoms
and the Atomic Theory ; Prof. Quatrefages, on the Negro
Races ; Prof. Lucaze-Duthiers, on Zoology since Cuvier ; Prof.

Berthelot, on Chemical Synthesis.

The death of Dr. Harvey, Professor of Botany in the Univer-

sity of Dublin, arrested the progress of the Flora Capensis

shortly after the publication of the third volume had brought the

work half-way towards its co.npletion. It is hoped that if the

Cape Legislature will accede to Dr. Hooker's request for a re-

newal of the grant towaids the expenses of printing, the remaining

volumes may be at once taken in hand. The general super-

vision will be undertaken by Prof. Thiselton Dyer, who will

probably receive assistance in monographing dift'erent families

from Profs. Lawson and Perceval Wright, Drs. Sonder, Trimen,

Masters, and MacNab, and from Messrs. Carruthers, A. W.
Bennett, Hiern, Britten, aild Baker.

Dr. Miller Coughtrey is engaged on a long paper on
the long- handled combs, Roman, Swiss, bone cave, Mexican,

and other forms. It is now in proof for the Proceedings of the

Antiquarian Society of Scotland.

We note the appearance of the first number of a new monthly
magazine, " The Earth : a popular magazine on Geology," whose
object is " to collate and bring together facts and discoveries

bearing on advanced and truthful views of Geology, and to oppose

false and current opinions on the subject." Aoiong the fallacies

to be exposed are :
—" That there has been an evolution of one

creature into another," "that vegetable life either preceded or

succeeded animal life on the globe," " that granite is a rock of

fusion," cXc. ; and among the truths to be advocated are :
—"That

the configuration of the earth is a result of the agency of the

wuids and tides, of Yolcanic action, and of fluviatile and glacial

action," "that there has been no evolution of species," and
" that basalt is a crystallisation from solutions."

We are glad to see that the labours of the English Strasburg

Library Committee, consisting of Mr. Hepworth Dixon, Lord
Houghton, Prof. Huxley, Lord Lytton, the Duke of Manchester,

Sir J. G. ToUemache Sinclair, Bart. M. P., and Mr. Triibner,

secretary, are being crowned with success. From the list we
have just received of books already presented, we see that almost

every department of Government has presented its publications.

This remark also applies to the following scientific societies :—
The University of Oxford, the Trustees of the British Museum,
the Astronomer Royal, the Royal Geographical Society, the

Royal Society of Edinburgh, the Botanical Society of Edinburgh,

the Early English I'e.xt Society, the Historic Society of Lanca-

shire and Cheshire, the Meteorological Society, the Radcliffe

Observatory, Oxford, the Royil United Service Institution, the

Philosophical Society of Gla.sgow, th; Royal Institution of Great
Britain, and Owens College, Manchester. In this list we may
remark that some of the most important of our societies are still

conspicuous by their absence.

The problem, " What to do with our juvenile criminals," ap-

pears to have been solved by the Government of the State of

New York in a most satisfactory manner. We have before us,

and hope to be able to return to it again, a pamphlet issued by

the "Department of PubUc Charities and Correction," bearing

the title, inexplicable to English bumbledom, of " Crui.se of

School-ship Mercury in Tropical Atlantic Ocein. " It is, in

fact, an account of a cruise undertaken in the interests of science,
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and under the management of Prof. Henry Draper, containing a

report " on the chemical and physical facts collected from tlie

Deep Sea Researches made during the voyage of the nautical

school-ship Mti-diry, undertaken in the Tropical Atlantic and

Caribbean Sea in 1S70-71 ; the "cruisers " being, not Dr. Car-

penter, Prof. Wyville Thomson, and Mr. Gwyn Jeffreys, Imt

the boys committed to the care of the Commissioners in New

York for slight misdemeanours and vagrancy

!

We regret to hear that tlie Geology Class at Christ's Hospital,

having gone through an introductory course of lecture.', hjs

stopped, and has not been replaced by a class of Botany or any

sister science. It is greatly to be regretted that the Chemistry Class

do not get beyond the simpler metals and easy testing ; those who

would wish to study Chemistry are restricted to the more

elementary branches of inorganie chemistry alone.

Prof. Hughes, F.R.G.S., gave two lectures at Christ's

Hospital on February 3 and 10 on Physical Geography. In his

introduction he, like Prof. Huxley, claimed for his science a posi-

tion equal to that held by the German Erdkunde, defining both

to be that which explained to us "the aspect of nature and

natural phenomena." In his first lecture he dealt with "High

Lands and Table Lands," somewhat overthrowing the popular

idea of mountains gained from text books. In his second lecture

he spoke of the " Ocean and Deep-Sea Currents," explaining

clearly and advocating warmly the ingenious theories and proofs

of Dr. Carpenter, about which there h.is been so much discus^ion

in the pages of Nature. We attach no little importance to

these lectures, because tliey brouglU the hearers up to the present

state of our knowledge of the deep sea and of the Himalayan

Mountains, far further than the best te.xt-books have yet

brought us. It is only to be regretted that other gentle-

men of like abiliiies and knowledge with Prof. Hughes do not

come forward and offer to lecture to boys on other branches of

Natural Science. It is hard for those who feel an interest in

nature to feel themselves bound by the iron chains of verse com-

position.

LippiiiCi'll's A/,7^ir:iiii- for January contains an interesting and

profusely-illustrated article on the New Port Storm Signals, l)y

Prof. Thompson Pj. Maury.

p//rs/cs

Preliminary Catalogue of the Bright Lines in the

Spectrum of the Chromosphere*

The following list contains the bright lines which have been

observed by the writer in the spectrum of the chromosphere

within the part four weeks. It includes, however, only tliose

which have been seen twice at least ; a number observed on one

occasion (.Sept. 7) still await verification.

The spectroscope employed is the same described in the Jour-

nal of the Franklni Institute for November 1S70 ; but certain

important modifications have since been effected in the instrument.

Tlie telescope and collimator have each a fo :al length of nearly

10 inches, and an aperture of ; of an inch. The pnsm-train

consists of five prisms (with refracting angles of 55°) and two half-

prisms. The light is stnt twice through the whole series by
means of a prism of total reflection at the end of the train, so

that the dispersive power is that of twelve prisms. The instru-

ment distinctly divides the strong iron line at 1961 of Kirchhoff 's

scale, and separates B (not b) into its three components. Of
course it easily shows everything that appears on the spectrum

maps of Kirchhoff and Angstrom. Tne adjustment for "the

position of minimum deviation" is automatic ; i.e., the different

portions of the spectrum are brought to the centre of the field of

view by a movement which at the same time also adjusts the

prisms.

* Reprinted from the A mcricfin yoiirnal 0/ Science and A rts.

The telescope to which the spectroscope is attached is the new
equatorial recently mounted in the observatory of the College by
Alvan Clark and Sons. It is a very perfect specimen of the
admirable optical workmanship of this celebrated firm, and has an
aperture of 9,^ inches, witli a focal length of 12 feet.

In the table the first column contains simply the reference

number. An asterisk denotes that the line affected by it has no
well-marked corresponding dark line in the ordinary solar spec-

trum.

The second column gives the position of the line upon the

scale of Kirchhoff's map—determined by direct comparison with
the map at the time of observation. In some cases an interroga-

tion mark is appended, wliich signifies not that tlie existence of

the line is doubtful, but only that its precise place could not be
determined, either because it fell in a shading of fine line«, or

because it could not be decided in the case of some close double
lines which of the two components was the bright one ; or,

finally, because there were no well-marked d.aik lines near enough
to furnish the basis of reference for a perfectly accurate deter-

minition.

The third column gives the position of the line upon Ang-
strom's normal atlas of the solar spectrum. In this column an
occasional interrogation mark denotes that there is some doubt
as to the precise point of Angstrom's scale corresponding to

Kirchhoff's. There is considerable difference between the two
maps, owing to the omission of many faint lines by Angstrom,
and the want of the fine gradations of shading observed by
Kirchhoff, which renders the co-ordination of the two scales

sometimes difficult, and makes the atlas of Kirchhofif far superior

to the other for use in the observatory.

Tlie numbers in the fourth column are intended to denote the

percentage of frequency with which the corresponding lin s are

visible in my instrument. They are to be regarded as only roughly

approximative ; it would of course require a much longer period

of observation to furnish results of this kind worthy of much
confidence.

In the fifth column the numbers denote the relative brilliance

of the lines on a scale where 100 is the brightest and I the (aintest.

These numbers also, like those in the preceding column, are

entitled to very little weight.
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L.

L.

L.
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R.
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Ti.
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Ti.
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Fe.
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Cr.

Fe. Cr.

H.
Fe. Ti. Ca,

Ti.

Ti. Ca.
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Cr.

Fe.

Fe.l

Ca.
Fe. Ca.

II.

L.J.

The sixth column contains tliesymbols of the chemical substances
to which, according to the maps above referred to, the lines owe
tlieir origin.

Tliere are no disagreements between tlie two authorities ; in a
majority of cases, liowever. Angstrom alone indicates the element,
and there are several instances where the lines of more than one
substance coincide with each other and with a line of the solar

spectrum so closely as to make it impossible to decide between
them.

In the seventh and last column the letters J., L,, and R. de-
note that to my knowledge the line indicated has been observ€fl

and its place pul^lished by Janssen, Lockyer, or Rayet. It is

altogether probable that a large portion of the other lines con-
tained in the catalogue have before this been seen and located by
one or the other of these keen and active observers, but if so I

have as yet seen no account of such determinations.

I would call especial attention to the lines numbered i and 82
in the catalogue ; they are very persistently present, though fliint,

and can be distinctly seen in the spectroscope to belong to the
chromosphere as such, not being due, like most of tlie other lines,

to the exceptional elevation of matter to heights where it does
not properly belong. It would seem very probable that both
these lines are due to the same substance which causes the D^
line.

I do not know that the presence of titanium vapour in the
prominences and chromosphere has before been ascertained. It

comes out very clearly from the catalogue, as no less than 20 of
the whole 103 lines are due to this metal.

Hanover, N.H., Sept 13, 1871 C. A. YoUNG

SCIENTIFIC SERIALS
The American N'atnralist for October 1871 commences with

a paper by Dr. Jeffreys Wyman entitled, " Kxperiments with

-Vibrating Cilia," the chief points in which are some determina-

tions of the rate of movement of the vibrating cilia on the gills

of Mollusca, both in air and in water, and the description and
drawing of an instrument by means of which this rapidity can
be measured and exhibited so as to be seen over a large lecture-

room. Prof. James Orton furnishes some contributions to the

Natural History of the Valley of Quito (continued in the next

number) ; and Dr. J. S. Billings contributes a paper on Ilyslciiniii,

a genus of Ascomycetous Fungi, and some of its allies, illus-

trated by a plate. Mr. T. Martin Trippe has a very interesting

paper on some differences between Eastern and Western Birds,

in which he traces the difference in habits, note, time of breeding,

&c. , in the same species of bird in the eastern and newly-settled

western portions of the American continent, and the manner in

which the indigenous avifauna of the Western States is becoming
gradually superseded by eastern forms, along with the advance
of man.
The first paper in the number for November is by Grace Anna

Le•,^'is on Symmetrical Figures in Birds' Feathers, in illustration

of the beauties furnished for the microscope by the feathers of

birds. Dr. Elliott Coues gives a description and drawing of a
litlle-known species of oriole, the only one which is a native of
the Western States, and is know-n as Bullock's Oriole, Xaiilhorihus
BtiVoikii, Swainson. Prof. George H. Perkins contributes some
"Notes on the Geodes of Illinois;" and the remainder of the
number is occupied by reviews, and the usual interesting items
of Natural History Miscellany.

The number for December opens with an extremely interesting

paper by the Editors on " The Mammoth Cave and its Inhabi-

tants," an account of a visit paid to this extraordinary cavern in a

hill of the sub-carboniferous limestone formation in Edmondson
County, Kentucky, after the Indianapolis meeting of the Ameri-
can Association for the Advancement of Science. After a
general description of the cave and history of its inhabitants, it

contains a description, with drawiirgs, of all the species of Crus-

tacea and insects which are found in it. The Rev. Samuel
Lockwood writes an account of "ASinging//i-,f/i-r<;«/;'ior Vesper-

mouse," the species known as the jumping-mouse, wood-mouse,
and white-footed mouse, with the notes of its song. This num-
ber concludes Vol. v. of this admirably-conducted magazine,

which we commend to the notice of all interested in the study

of natural history.

JiVinial of Botany for January. A me noir of the late lamented

editor of this journal, Dr. Berthold Seemann, commences the nevir
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volume, now conducted by Dr. Ti-imen, assisted by Mr. J. G.

Baker. The original articles are as follows :

—"On the Genus

Alhhzia, nearly allied to Acacia" by Baron Ferd. von Mueller
;

"The Eiysiphci o^ Cnft United States," by Mess-s. M. C. Cooke

and Peck ; a continuation of Mr. J. G. Baker's "Botany of the

Lizard Peninsula ;" and Lichenographical Notes, by J. A. Martin-

dale. Short notes, reviews, and reprints, complete tlie programme

of the number.

The first article in the Qiiaiicrly Journal ofScience for January

is by Captain S. P. Oliver, on "The Dolmen Mounds and Amor-
pholithic Monuments of Brittany," in which he details the his-

tory and analogies of these mounds, cla^sifying them into twelve

distinct varieties. The article is apparently not complete. Next

follows a short paper on " The Illumination of Beacons and

Buoys," detailing the most recent inventions in this direction.

The third article i> on " Natural and Artificial Fhght," detailing

M. Marey's investigations on this subject, with numerous illus-

trative woodcuts. A paper on "The Coal Commissioners' Re-

port" is simply a resiiine oi the evidence brought before the

Commission. Mr. Mungo Ponton, on " The Spectroscope : its

Imperfections and their Remedy," advocates the construction of

an instrument on the diffracting principle, without which the

writer maintains that accuracy, certainty, and uniformity of

results cannot be attained. The last and longest article in the

number is on " Modern Cannon Powder," with two steel plates.

A larger proportion than usual of this number is occupied by

notices of books, and details of the progress of the physical and

mechanical sciences.

The last published part of the " Memoirs of the Natural His-

tory Society of Danzig" (" Schriften der Naturforschenden

Gesellschaft in Danzig," New Series, vol. ii., Keft 3 and 4)

contains but few papers of general interest, although the special

scientific importance of some of them is doubtless very great.

Thus a great part of it is occupied by a number of tables giving

the results of meteorological observations made in Danzig, with

great care and astonishing labour, by M. F. Strehlke, during the

years 1841-43, and by a series of tables of refraction for micro-

meters, by M. E. Kayser. Two other papers of almost purely

local interest relate to the chemical composition of the water sup-

plied to Danzig, and to its effects upon lead pipes. The preced-

ing papers occupy more than half the number before us ; the

remainder all relate to natural history matters. M. C. G. H.

Brischke continues his minor observations upon insects, the

greater part of his present communication relating to the enemies

of the rape-plant and their parasites. The dipterologist will find

a new species of PiiytomyM described under this head. The
same author contributes a list of the Rhynchota of the Province

of Prussia. The fourth section of M. A. Menge's Prussian

Spiders completes the list of zoological contributions. In it the

author describes the first two families of his third tribe (the

Tubitelre), ending with Argyroncla aqualica, as the 170th species

here described by him. M. A. Ohlert's " Lichenological

Aphorisms," the only botanical paper, contains some important

and interesting observations.

The following are the most important articles in the A'iT'w

Sciciitifiqiic, Nos. 25—32. Prof. Lorain, of Paris, has an in-

teresting article on the report of the Committee of 1 870 on the

liberty of higher instruction; Mr. Herbert Spencer contributes a

paper on General Laws ; report of M. Quatrefage's course of

lectures on Anthropology at the Museum of Natural History
;

Helmholtz's address in memory of Pruf. Magnus at the .Academy

of Sciences at Berlin ; Herbert Spencer on the Classificadon of

the Sciences, an elaboration of h's essay "On the Genesis of

Science," published in 1854 ; Berthelot on the state of bodies in

solution ; report of Prof. Bernard's course of lectures at the

College of France on Experimental Medicine ; abstracts ol

paper read at the Indianopolis Meeting of the American Associa-

tion for the Advancement of Science ; translations of Lockyer's,

Maclear's, and Respighi's accounts of the Total Solar Eclipse,

together with reports of M. Janssen's observations; an article by

Herbert Spencer on the reasons why he dissents from the philo-

sophy of Comte, being a reply to a review in the Kk'ite dcs Deux
Mondes ; M. Verneuil on Smgical Pathology; report of the

committee appointed by the Society of Physicians and Surgeons

of the Paris Hospitals to visit the new Hotel Dieu ; M. Alglave

on the scientific reunions at the Assembly ; M. Hebert on the

"Tithonic Stage," and the new German school. There are

in addition a number of reports of proceedings of foreign

societies.

SOCIETIES AND ACADEMIES
London

Royal Institution, February 5.— Sir Frederick Pollock, Bart,

vice-president, in the chair. Messrs. Alexander Brodie,

John Cleghorn, Edward John Gayei", Arthur Edward Griffiths,

William Grogan, the Hon. Frederick H North, Messrs, Samuel
Wagstalif Smith, \V. Soames, Henry Virtue Tebbs, Buiney Yeo,
Henry Yool, were elected members. The special thanks of the

members were returned for the following donations to "The
Fund for the Promotion of Experimental Researches :"—Prof.

Tyndall (3rd donation) 30/., Mr. Arthur Giles Puller (5lh dona-

tion) 21/. The presents recifived since the last meeting were laid

on the table, and the thanks of the members returned for the

same.

Geologists' Association.—A special general meeting was
held on the 2nd February, when a revised code of laws was
adopted. Subsequently, at the annual meeting, the report for 1871

was adopted, and the officers for the ensuing year elected. At
the ordinary meeting which followed, the Rev. J. Wiltshire, M. A.

,

F. G. S., president, in the chair, a paper was read by the Rev. T. G.
Bonney, M,A., E.G. S, , tutor of .St, John's College, Cambridge,
"On the Chloritic marl, or Upper Grecnsand, of the'neighbourhood

of Cambridge." The author commenced by a brief sketch of the

geology of the Cam valley, and the position of the seam, barely

a foot in thickness, which rests upon the eroded surface of the

Gault, and is full of green grains and dark nodules, rich in

phosphate of lime. He described the matrix as a fine chalky

marl, full of foraminifera, and minute fragments of organisms,

with a consideral)Ie mixture of mud, insoluble in hydrochloric

acid. The composition of the green grains (commonly called

glauconite) was then discussed, and it was shown that they

differed consider.ably fi'om the typical mine-al of that name ; he
had not satisfied himself that any were casts of foraminifera.

After a few words on the phosphatic nodules, and some erratic

rocks in the bed, he gave a sketch of the palaeontology of the

deposit, calling attention to the condition of the various fossil

remains, and to the number and size of the plerodactyles and
turtles. He then gave his reasons for considering this deposit as

formed during the Upper Greensand epoch, but as containing

many fossils whrch had been derived from the Upper Gault by
slow denudation. The nodules he considered as mainly of

concretionary origin ; for they were too pure to be regarded as

clay saturated by phosphate. He concluded by sketching out

his conception of the physical geogi'aphy of the East Anglian
district in the Neocomian and lower part of the Cretaceous

epoch.— Prof. Morris, after some remarks on the value of the

paper, spoke of the composition of the green grains, and then

traced the range of the deposit, which he agreed with Mr. Bonney
in thinking was the formation of a vei-y long period of time. —
Mr. Lohley remarked upon the mineralogical and pal^eontological

differences existing between the Cambridge deposit and the

chloritic marl of Dorsetshire.—Mr. Bonney, in his reply, having

referred to the great scarcity of fossils in the Gault of Cam-
bridge, the Rev. T. WiUshire stated that the Gault of Kent was
n ome places devoid of organisms.

Zoological Society, February 6,—Mr. R. Hudson, F. R.S.

V.P., in the chair.—A communication was read from Dr. J. S.

Bowerbank, F.R.S., containing the first portion of a series of

papers, entitled " Contributions to a general History of the

Spongiadas," in which descriptions were given of several species

ot Tethea, and oi Halispongia choanoiJes.—A communication was
read from Dr. John Anderson, containing notes on n young living

female of Rhinoceros suniatrcnsis, which had been captured in

Chittagong, in February 1868, and had been removed to Cal-

cutta on its way to England. These notes were accompatded by
a photograph of the animal from life.—A second communication
from Dr. Anderson contained notes on Manouria and Scapia,

two supposed genera of Land-Tortoises, which Dr. Anderson
showed to be identical with Tcstudo cmys of Schlegel and Midler.

—Mr. Sclater read a paper on Kaup's Cassowary [Casnarius

Kaupi)^ of which the Society's collection contained a living

specimen. To this was added a list of the other known species

of the genus Casnarius, and an account of their geographical dis-

tribution.—A communication was read from t)r. A. Giliitherj

F. R. S., on two specimens of Lizards of the genus Ilvdrosanrus^

from the Philippine Islands, for one of which, being hitherto un-

described. Dr. Giinther proposed the na.me I/ydrosirurns nueia/is,

—A second communication from Dr. A. Giinther contained the
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description of a new genus and species of Characinoid Fishes

from Demerara, proposed to be called Nannostomus bcchfoydi.—
A communication v/as read from Lieutenant Reginald Beavan,

of the Revenue Survey Department of India, containing desi rip-

tions of two new species of Cyprinoid Fishes from the Punjab.

—Mr. Howard Saunders exhibited specimens of and described a

new species of Green Woodpecker from Southern Spain, which
he proposed to call Gccinm sharpii.

Anthropological Institute, February 5.—Dr. Charnock,
vice-president, in the chair. W. J. Jeaffreson, M.A. , was
elected a member.—Lieut. -Col. G. G. Francis exhibited a series

of flint, stone, and bone implements and human bones from
Paviland, Gower.—Mr. George Harris, vice-president, read a

paper "On the hereditary transmission of endowments and
qualities of various kinds." Of the actual transmission of

qualities no doubt could be entertained. Many thought they

were mainly derived from the mother, and in some instances they

were inherited from the grandparents. That was often observed

in cases of disease. Endowments did not, however, always
directly descend, but were transmitted in various ways, such as

in the descent of particular talen'.s. In other cases it was
modified in the transmission ; occasionally the various qualities

of both parents seemed to be divided among the different

members of the family. That was observable in the breed-

ing of animals. Physical qualities were also transmitted in

the same way, and artificial acquirements had been considered

transmissible. The most extraordinary instances were related

of the existence of complete continuity, both mental and moral,

between the parents and the children. The author considered

the subject to be one of deep interest, and suggestive f'f various

theories, and irespecting which the observations of each might
add to the common stock of knowledge.—A paper on " the

Wallons," by Dr. Charnock and Dr. Carter Blake, was then

read. The Wallons were descendants of the old Gallic

Belgx who held their ground in the Ardennes, when
Gaul was overrun by the Germans. The Wallons were
tall, somewhat slender, raw-boned, tough, rough, and hardy,

and made excellent soldiers. Their hair was dark, eyes fiery,

dark-brown, or blue, and deep sunk. The ordinary Wallons
stood in a similar relation to Belgium to what the Irish

peasant did to the Sassenach. They were poor, jovial, g"od-
natuicd, superstitious, chaste, hospitable, quarrelsome, violent,

and generous, like the Irish. They were poetical, rich in song,

and fond of the dance. They surpassed the Flemish in adroit-

ness, activity, and skill, and the French in earnestness, perse-

verance, and diligence. As evidence of their peculiar character,

a Wallon would drag a pig from Namur to Ghent, or even to

Bruges, to gain a few sous more than he could in his own
district. Some of the most eminent of the modem statesmen of

Belgium were of Wallon descent. Notwithstanding these gene-

ral remarks, a special mental and moral character might be pre-

dicated of the Wallons of each district. The ppper concluded
with copious remarks on the language of the Wallons, together

with their proverbs.

Society of Biblical Archaeology, February 6.—Dr. Birch,

president, in the chair.—The following gentlemen were duly

proposed as members of the society :—Mr. T. H. Christy, Mr.

James Collins, Mr. George C. Hale, Rev. Prof. Mahaffey. An
important communication was received from M. Clermont Gan-
neau, on an " Inscription in Hebrew or Ancient Phoenician

Characters of the time of the Kings of Judah, discovered at

Siloam-el-Fokani, near Jerusalem." In this paper M. Ganneau
related the discovery of two incised tablets, executed on the wall

of a ruined rock-cut chamber or sacellum, near to the house of

the Sheikh of Siloam. The inscriptions were in the old Archaic
character, now familiar to the archreological world in the famous
Moabite Stone. Some Christian hermit had, about the fourth

century of our era, wilfully mutilated part of the writing, but
enough still remained to attest its extreme value as a palaographic
record. Portions of the first four lines of the first tablet the

learned savant believed to contain the name of the divinity Baal,

and to denote a votive dedication to him by a functionary, name
illegible, about the period of the later Kings of Judah. The
author inclined to think that the cave had been orii.inally dedi-

cated to Baal at a still earlier period, probably by one of

Solomon's Moabitish wives, and that it was afterwards added to

and finished in a subsequent reign. M. Ganneau piomised, in

conclusion, shortly to lay before the society a more perfect

examination and conjectural restoration of the inscriptions on both

tabltts, and expressed a hope that the records in question would
prove not inferior in importance to any other, as being themselves
I he oldest, or nearly the oldest, positively Hebrew inscriptions in

existence.

Mathematical Society, February 8.— Prof. Cayley, vice-
president, in the chair. The chairman mentioned that the presi-
dent had made inquiries at the Home Office as to the mode of
procedure requisite for obtaining a charter for the society, and
that the [matter would come on for consideration at the next
subsequent meeting (March 14) when members would have an
opportunity of stating their views upon the desirability of in-

corporation.— Mr. J. W. L. Glaisher was elected a member of
the society.—Mr. Cotterill gave an account of his paper "On
an Algebraical Form, and the geometry of its dual connection
with a polygon, plane, or spherical." The chairman. Dr. Hirst,
and Prof. Clifford took part in a discussion on the paper.

Entomological Society, Februarys.—Prof. Westwood, presi-

dent, in the chair.—Mr. McLachlan brought before the notice of
the meeting an illustration of the manner in which the increase
of plant-lice is checked by Hymenopterous parasites ; a family of
aphides collected round a poplar twig exhibited had been utterly

destroyed by these parasites, there remaining only the inflated

em' ty skins much resembling the egg of some large insect, and
each with a circular hole whence the parasite had emerged.— Mr.
Druce exhibited a selection from a large collection of butterflies

formed in Costa Rica by Dr. Van Patten. It included about
fifty new species and one new genus. Amongst the more strik-

ing forms were four new species of Papilio, three of Morpho,
three or four of /(//rt/w, &c.— Prof Westwood exhibited draw-
ings and specimens of various interesting species of Acarnia, in-

cluding forms new to Britain. One of these was allied to the
poi.sonous Argas pcrsicus, and had been found in the ciypt of
Canterbury Cathedral. Mr. Bond had also seen examples found
in a church on a gentleman's coat after two young bats had fallen

upon.him from the roof. Another pertained to the genus Tivgulus,
and had been found in Dorsetshire —Major Parry read a paper
on new species of Leucanoid Coleoptcra, which was followed by
others by Prof. Westwood and M. Snellen van SoUenhoven, on
insects of the same family.

Edinburgh
Royal Physical Society, January 25.—Dr. Robert Brown,

president, in the chair.— Prof. Turner exhibited a large speci-

men of the electrical eel (Gymiwlns dcctikus) of South
America, which he had received a few weeks ago from Dr. Rid-
path, surgeon. West India Mail Steam Packet Service. He
described the arrangement of the electrical organs, and compared
them with the corresponding organs in Toipcdo, 3Ialap/i-riiriis,

and A/cirmyrtts, and in the tail of the common skate. Dr. T.
Strethill Wright made some remarks on the relation of these

curious organs to various electrical apparatus. The organs of

the electrical fishes were not properly batteries, but w ere pro-

bably condensing apparatus. Some time ago he made an arti-

ficial electrical eel, and with it he had performed all the experi-

ments Prof. Faraday had done with the electrical eel itself,

which he would exhibit and explain to the society. He gave a
sketch on the board of condensing voltaic apparatus, which was
probably analogous to that of the electrical fishes.—Various
species of Pedunculated Ciriipedes of Barnacles were exhibited

from Shetland, Cornwall, the Black Sea, &c., by Mr. C. W.
Peach. In October last Mr. Gathertr, of Lerwick, sent him a

fine colony of Lepas fasciciila7-is which bad been taken floating off

Kirkallister lighthouse by a gentleman fishing, and who saw a

great many similar masses floating past his boat. They are each
attached to a bulb like mass, and are in various stages of growth.

About ten are left, some having fallen off. When very young
they are attached by a short peduncle to feathers, cork, cinders,

and seaweeds, or any other floating object. As they increase in

size thfy form a bulb on the foot-stalk. 7 his in time becomes
so large that it falls off, and thus the animal is buoyed up v.'ith it

—in fact, "paddles its own canoe." When thus afloat the

animals multiply, and the bulb is enlarged also. It is far from

rare, and found in all seas. In Cornwall, after long-continued

south-west winds, it is thrown ashore by thousands.— "Remarks
on the Diamond Fields of South Africa," by Mr. Andrew Taylor.

Dublin
Royal Geological Society of Ireland, January 10.—Dr.

W. Frazer in the chair. Prof. E. Hull, F.R.S., read some
notes on the Marble of Carrara.— Prof. Macalister read
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notes of some further "Researches on Conchosph-als." He
pointed out the geometrical properties of the logarithmic spirals

of MoUusca, the special form of spiral in Ammonites, and the

methods of deducing the individual specific parameters from

(a) tangential measurements, (;8) horizontal sections, and (7) ver-

tical sections.— The Chairman exhibited a human skull from
Swan River, Australia, encrusted with shells and much acted on
by water.

Paris

Academy of Sciences, February 5.—-M. Serret presented a

note by M. A. Mannheim, containing generalisations of Meu-
nier's theorem.—M. H. Resal presented a memoir on the

mechanical effects of the American hammer.—A memoir was
read by M. E. Duclaux on the laws of the flow of liquids in

capillary spaces.—Mr. P. Blaserna presented a note on the

solar atmosphere, in which he claims to have arrived at the same
conclusions with M. Janssen, from his observations during the

eclipse of December 22, 1S70.—M. Renou replied to the ob-

servations made by M. Delaunay with regard to the Meteorologi-

cal Annual of the Paris Observatory at the last meeting of the

Society, and M. Le Verrier suggested the appointment of a com-
mittee to revise the meteorological observations presented to the

Academy during the last century, and to bring out an autlientic

edition of them.— Communications, descriptive of the aurora

observed in France and elsewhere on the evening of February 4,

from MM, Frou, Sallcis, Laussedat, and Chapelas, were read, as

also an extract from a letter from M. Cornu to M. Fizeau upon
the spectrum of the same aurora. The most important result

obtained by the last-mentioned author was the determination of

the existence of a yellowish-green band coinciding with that pre-

viously observed by Angstrom in 1S67-6S.—M. Prazmowski
also presented a note on the spectral investigation of the aurora

of Feb. 4. He described a green band about E of Fraunhofer
(seemingly identical with that observed by M. Cornu), a red

band near C, and two more very faint bands in the blue and
violet, near F and G.—M. Bobierre communicated some chemi-
cal investigations on the Landes of Pjrittany, in which he noticed

especially tlie constituents of the ashes of plants grown on those

soils. They are chiefly remarkable for the gi'eat quantity of

silica contained in them and their poverty in alkalme salts.

—

M. Cahours presented a note by M. G. Chancel, on the con-
traction of solutions of cane sugar at the moment of inversion,

and on a new saccharimetric process. The author described

the method employed by him, and stated that a solution of

cane sugar, after inversion, has undergone an appreciable
diminution of volume, which increases in proportion to the

amount of sugar in solution. Upon this property lie proposes
to found a new method of saccharimetry.—M. Sacc presented
an analysis of the linseed oil referred to in a recent memoir read
to the Academy.—M. Dupuy de Lome read two long and ex-
ceedingly interesting papers upon the construction of a screw
aerostat invented by him, and on the results of a trial trip made
with it. The machine consists of an oblong balloon, with a boat-

shaped car ; the author describes it as presenting great stability.

The propeller worked by eight men moved the lialloon through
the air with a velocity of 2 '82 metres per second, or io| kilome-
tres (about i>\ miles) per hour, so that a certain amount of power
over the movements of the machine was obtained. —The warm
discussion upon heterogeny and the nature of fermentation was
continued at this meeting by a second communication on the
latter subject by M. Fremy, who denies that the experiments of
M. Pasteur have anything to do with fermentation. He also
declared that his Iheor)' has nothing in common with that of
Liebig, with which it was identified by M. Wurtz. The paper
contained accounts of experiments made with malt, yeast, milk,
and grape-wort, and upon the decomposition of organic bodies
by the action of moulds.—MM. Dumas and Balard made some
remarks on this communication, and M. V. Meunier presented
a note in which he stated that organic bodies do frequently make
their appearance in solutions treated afler M. Pasteur's method,
so that, lie thought, the results obtained by that gentleman are
not conclusive.— M. de Quatrefages presented a note by M. E.
T. Hamy describing the occurrence of brachycephalous negroes
among the Gammas on the shores of the Fernand-Vaz River in

AVestern Africa.—M. Milne-Edwards described a self-regulating

gas-heating apparatus in use in the zoological laboratory of the
Museum ; and M. Sichel fih forwarded the description of
a new ophthalmoscope for simultaneous observations by two
persons.

BOOKS RECEIVED
English.—A Treatise on Attractions, Laplace's Functions, anfl tlie Figure

oftheEartli, 4th edition : J. H. Pr.-itt (Macmillan and Co.) —Science and
Humanity ; Noah Poller (Hodder and Stoughton).—Solid Geometry and
Conic Sections : J. M. Wilson (Macmillan and Co.) —Report by the Com-
mittee on Intemperance, for the Lower House of Convocation : (Jas. Clarke
and Co.)- Our National Resources and how they are reacht'd : W. Hoyle
(Simpkin and Marshall).—Consumption, and the Breath re-breathed ; Dr. H.
M'Cotmac (Longmans).
Foreign.—Bulletin de la Societe Imperiale des Naiuralistcs de 'Moscou,

1871, Nos. I and 2.

DIARY
THURSDAY, February 15.

RoVAL Society, at 8.30.—On the Induction of Electric Currents in an Infi-

nite Plane Conducting Sheet: Prof. Clerk M.ixwell, F.R.S.—On some
Derivatives of Uramido-benzoic Acid : J. P. Griess, F.R.S.

Society of Antiquaries, at 8.30.

LiNNEAN Society, at 8.—On a Chinese Artichoke Gall : A. Miillcr, F.L.S.
—On the Habits, Structure, &c., of the Three-banded Armadillo : Dr. J.
Murie, F.L.S.-Comparative Geographical Distribution of Butterflies and
Birds : W. F. Kirby.

Chemical Society, at 8.

FRIDAY, February ii3.

Royal Institution, at 3.—On the Crystallisation of Silver f^nd other
Metals; Dr. Gladstone, F.R.S.

Geological Society, at i.—Anniversary Meeting.

SATURDAY, February 17.

Royal Institution, at 3.—On the Theatre in Shakespeare's Time ; Wm.
B. Donne.

SUNDAY, February 18.

Sunday Lecture Society, at 4.—On the Human Hand, as Illustrating the

Scheme of Creation ; LawsonTait.

MONDAY, February 19.

Entomological Society, at 7.

Anthropological Institute, at 8.—Strictures on Darwinism : H. H.
Howorth —Race-Characteristics as related to Civilisation : J. Gould

London Institution, at 4.—Elementary Chemistry : Prof. OdIIng, F.R.S.

TUESDAY, February 20.

Royal Institution, at 3.—On the Circulatory and Nervous Systems: Dr.
Rutherford.

Zoological Society, at 9,—Notes upon the Anatomy of the young Hippo-
potamus, as observed in the specimen which died in the Society's Gardens
on the loth January, 1872 : J. W. Clark.—Contributions to a General His-
tory of the Sponglada;. Part II : Dr. J. S. Bowerbank.—On the Spiders
of Palestine and Syria ; containing a general 1 st with descriptions of
numerous new species and characters of two new genera : Rev. O. P.

Cambridge.
Statistical Society, at 7.45.—On Prison Discipline and Statistics in
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THE ROCK THERMOMETERS AT THE
ROYAL OBSERVATORY, EDINBURGH

THE whole of the observations made with these

instruments (reading to hundredths of a degree

Fahrenheit) from 1837 to 1S69 having been reduced on a

uniform plan, and found to exhibit some well-marked

supra-annual cycles, a paper on the subject and on their

relations to the sun-spot cycles of similar period but

diverse shape was sent in to the Royal Society, London,

on March 2, 1S70.

Since then two eminent astronomers, one of them being

Mr. Stone, the newly appointed Astronomer Royal at the

Cape of Good Hope, and the other Mr. Cleveland Abbe,

Director of the Cincinnati Observatory, have published

somewhat similar deductions touching atmospheric tem-

peratures in reference to sun-spots ; Mr. Stone basing on

thirty years of South African temperature observed by

his indefatigable predecessor Sir T. Maclear ; and Mr.

Abbe on sixty years' temperature observed on the elevated

station of Hohenpeissenberg near Munich, under the

superintendence of Dr. Lamont, the Bavarian Astronomer

Royal ; both parties, equally with myself, using the same

famous series of observations of sun-spots, as made by

M. Schwabe, and discussed both by Prof. Wolf and Prof.

Balfour Stewart. More recently still a Canadian writer,

employing the returns of the Toronto Observatory for

many years past, considers that he has established a con-

nection between the amount of annual rainfall there and

the sun-spots ; and of these again with the periods and

dates of several interlacing streams of circum-solar

meteors. And within the last few days the Radclifle

Astronomer announces in his report for 1871 that the

tiiea/i azimuthal direction of the wind at Oxford, rigorously

computed from automatic records during the last eight

years, varies year by year through a range of 58^ on the

whole, between niaximicm and minimum of visible sun-

spots ; the tendency of the wind to a westward direction

increasing with the number of spots, and with such west

wind, it is to be presumed, the amount of rain also.

These results touch closely on the hopes of phjsicists

to render meteorology more of an exact science by getting

at its cosmical relations, but they also touch equally close

on another point where the highest science is at present

completely dumb, although too it is the very point where

the utmost amount of benefit might be conferred on the

largest numbers of the people, viz., some approximate in-

dications of the character of the seasons for a year or

two beforehand ; or indeed, very much as I did make a

first attempt, for the two winters of 1870-71 and 1871-72,

in the paper presented to the Royal Society in the spring

of 1870.

How intimately the well-being of the poor generally,

as well as of the agricultural classes, depends on those

characteristics of weather which no scientific society can

at present .oretell, and no Ministry prevent in their

destructive effects to the national revenue when they do

come, the following letter may serve as a better example
than anything that I could prepare on theory alone :

—

"Webb's Green, Hales Owen, June 12, 1871
" To C. Piazzi Smyth, Esq., Edinburgh

(Copy)
" Sir,— I am a reader of Chamber^ Journal and a

farmer of some 600 acres. In the publication of Messrs.
ChambeiS I read that you had expressed an opinion from
certain observations you had made that the late winter
would be very severe. For the general run of weather
prophets I have very little respect ; but every respect for
opinions that are the result of scientific induction.

" Consequently I conducted my farming operations with
due regard to your prognostication, and as the result has
been a profit to me, I write to thank you. Gratitude has
been defined as ' a lively sense of favours to come,' and
from that view and in consideration of the present
weather if you could give me your opinion of the weather
that you think likely to prevail for some time to come I

should feel much obliged.
" I have not troubled you with this epistle entirely

from a selfish point of view, for besides being a farmer I

am unfortunately an employer of a very underpaid class
of workmen, hand rail makers.

" Now that stocks of wheat are exhausted, meat is a
luxury to which railers cannot aspire ; and if the season
continues ungenial, before the harvest of 1872 there may
be absolute scarcity of bread. I want to get up a fund
for emigration, but if you could give me any information
as to the probabilities of season that would dispel my
gloomy anticipations for next winter, I should rejoice.—

[

am, &c., &c. (Signed) "Thomas Eissell"

But I have so little desire to incur responsibiUty for any
weather predictions that I have gladly availed myself of

the opporUmity of the publication of the 13th volume of

the Edinburgh Astronomical Observations to lay before

the public by means of the several Plates 11 to 15 inclu-

sive a complete graphical representation of the whole
series of Edinburgh rock-thermometer observations, and
on which I will merely venture the following explanatory

remarks :

—

1. The most striking and positive feature of the whole
series of observations is the great heat-wave which occurs

every eleven years and a fraction, and nearly coincidently

with the beginning of the increase of each sun-spot cycle

of the same eleven- year duration. The last observed

occurrences of such heat-wave, which is very short lived

and of a totally different shape from the sun-spot curve,

were in 1834-8, 18464, 1857-8, and i!i68-S, whence, allow-

ing for the greater uncertainty in the earlier observation

we may expect thu next occurrence of the phenomenon
in or about iSSo-o.

2. The next largest feature is the extreme cold close on
either side of the great heat-wave ; this phenomenon is

not quite so certain as the heat-wave, partly on account

of the excessive depth and duration of the particular cold

wave which followed the hot season of 1834-8. That ex-

ceedingly cold period, lasting as it did through the several

successive years 1836, 37, and 38, was, however, appa-

rently a rare consecjuence of an eleven year minimum
occurring simultaneously with the minimum of a much
longer cycle of some forty or more years, and which has

not returned within itself since our observations began.

Depending therefore chiefly on our later observed eleven-

year periods, or from 1S46-4 to i857'8, and from the

latter up to i868'8, we may perhaps be justified in con-

cluding that the minimum temperature of the present

cold wave was reached in 1871-1, and that the next similar

cold wave will occur in 1878-8.
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3. Between the dates of these two cold waves there are

located, according to all the cycles observed, even in-

cluding that earlier one otherwise exceptional, three

moderate and nearly equidistant heat-waves, with their

two intervening and very moderate cold waves, but their

characters are quite unimportant as compared with what

is alluded to under heads i and 2 ; and with regard to all

the waves, it may be just to state that there has been in

observation more uniformity, and will be therefore in pre-

diction more certainty for their dates than for their

intensities. C. PiAZZi Smyth
February 1873

DARWIN'S ORIGIN OF SPECIES

The Origin ofSpecies by means of Natural Selection; or

the Preservation of Favoured Races in the Struggle

for Life. By Charles Darwin, M.A., F.R.S. Sixth

edition, with additions and corrections. (London : J.

Murray, 1872.)

FEW are the writers, scientific or otherwise, who ca

afford, in every successive edition of their works, t°

place side by side the passages which they have seen rea-

son to alter, from a change of view or any other cause.

And yet to this point we find especial attention called in

each succeeding edition of Mr. Darwin's " Origin of

Species." And herein lies the true humility of the man
of science. Science is often charged with being arrogant.

But the true student of Nature cannot be otherwise than

humble-minded. That man is unworthy of the name of

a man of science who, whatever may be his special branch

of study, has not materially altered his views on some
important points within the last twelve years.* The
means at our command for obtaining correct views of

the laws which govern Nature are ever increasing, and
if we only

Let knowledge grow from move to more,

this can but cause that
*

More of reverence in us dwell,

reverence for the eternal constancy of Nature's laws, with

respect to which we even yet know so little. But a false

pride more often tempts men to conceal than to avow their

changeof opinion. Mr. Darwincarries the contrary practice

perhaps to an excess. But such a course necessarily dis-

arms criticism of its sting ; and if the learner sometimes

ventures to point out wherein he differs from the master's

conclusions, it is only in the hope that the interchange of

opinion may lead to a removal of the difficulties which
prevent a complete accord of thought.

The sixth edition of the " Origin of Species " is con-

siderably smaller than its predecessors ; but this does

not arise from any diminution of matter, but from the

use of smaller type. There has been, in fact, considerable

addition, and our province will be simply to call attention

to those points in which previous editions have been

amended or amplified. Already, in the fifth edition, Mr.

Darwin had stated that the able criticism of his work
which appeared in the North British Rcviciu hp.d induced

him to modify his views with regard to the frequency of

the occurrence of characters which are not useful to the

'rlie first edilion of the "Origin of Species" ; published in 1S59.

individual ; we find now, on some other points, a similar

modification of opinion.

It has always seemed to us that one of the weakest
parts of Mr. Darwin's statement of the theory of natural

selection is the emphasis with which he asserts that single

instances of departure from the law would prove the

theory to be unsound. In the present edition, speaking
of the rattle of the rattlesnake^the only effect of which
has been stated to be to direct to the snake the attention

of its enemies—he goes out of the way to repeat that

"if it could be proved that any part of the structure

of any one species had been formed for the exclusive

good of another species, it would annihilate his

theory." Why it would annihilate his theory, we
must confess we are unable to understand ; since Mr.
Darwin repeats in this edition even more emphatically

than in previous ones that " he is convinced that natural

selection has been the main, but not the exclusive, means
of modification of species." Since then other causes have
been at work to cause the evolution of species, why may
not some of these causes be able to produce parts bene-

ficial to the race rather than to the species? In the

special case, however, under consideration, the rattle of

the rattlesnake, an American naturahst comes to the

rescue of the Darwinian theory. Mr. Darwin was
probably not aware at the time of writing that Prof.

Shaler had stated his belief, from the result of observation,

that the rattlesnake's rattle is actually beneficial to it, its

object being to imitate the sound of the cicada or other

insect which forms the food of many birds, thus attracting

them within its power, and accounting for the apparent
" fascination " of its prey, which must now be consigned

to the limbo of travellers' tales.

The greater part of the additional matter in this edition

is naturally devoted to a I'eply to the objections urged in

Mr. Mivart's " Genesis of Species." In replying to Mr.

Mivart's objection to the theory that "mimicry" has re-

sulted by the process of natural selection, on the ground

that the early stages of resemblance would have no useful

tendency, the following sentences appear to us to be open

to objection, or to be wanting in clearness :
—" But in all

the foregoing cases the insects, in their original state, no

doubt pi'esented some rude and accidental resemblance

to an object commonly found in the stations frequented

by them." " Assuming that an insect originally happened

to resemble in some degree a dead twig or a decayed leaf"

What is meant by the "original state" of an insect ? Every

insect-form must have been evolved from some previously

existing simpler form by a gradual process, and the " rude

or accidental resemblance" must be due to the operation

of the same causes that produced the finished likeness.

We must acknowledge that Mr. Darwin appears to

us to fail to grapple with the difficulty in the way of

the application of his theory, that cither the early

stages of the " mimicry " are useless, or that the

exact reproduction of figure and pattern in the " mimic-

ing" insect is a mere freak of .nature. Mr. Darwin

states his belief that " the sight of birds is probably

sharper than ours," which would tell heavily against the

utility of the first approaches towards resemblance ; Mr.

Wallace, if we recollect rightly, has expressed a contrary

opinion.

Mr. Mivart's objection with regard to the curious fact
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that in the Pleuronectidre, or Flat-fish, the eyes are oppo-

site in the young state, and afterwards become placed

both on the upper side of the head— that this change

must have taken place suddenly, since any small ap-

proach to it would not be useful—is met by an ingenious

argument, previously advanced by Malm. It is stated

that " the Pleuronectida:, whilst still very young and still

symmetrical, with their eyes standing on opposite sides

of the head, cannot long retain a vertical position, owing

to the excessive depth of their bodies, the small size of

their lateral fins, and to their being destitute of a swim-

bladder. Hence, soon growing tired, they fall to the

bottom on one side. While thus at rest, they often twist,

as Malm observed, the lower eye upwards to see above

them, and they do this so vigorously that the eye is

pressed hard against the upper part of the orbit. The

forehead between the eyes consequently becomes, as could

be plainly seen, temporarily contracted in breadth. On
one occasion Malm saw a young fish raise and depress the

lower eye through an angular distance of about 70^."

The objections urged by Niigeli in his "Begriff und

Entstehung der naturhistorischen Art," with respect to

plants, that the families of plants differ chiefly from each

other in morphological characters, which appear to be

quite unimportant to the welfare of the speeics, are com-

bated on the ground that we ought to be exceedingly

cautious in pretending to decide what structures now are

or have formerly been of use to each species. While

admitting that in earlier editions he underrated the fre-

quencyand importance of modifications due to spontaneous

variability, Mr. Darwin points out that many peculiarities

of structure, lately supposed to be simply morphological,

are now known to be intimately connected with facilities

for fertilisation.

On the whole it seems to us that each succeeding edition

of the " Origin of Species " lessens the distance between

Mr. Darwin and those who believe that the influence

of natural selection, though a vera causa, has been

overrated as an element in the evolution of species. If it is

admitted that important modifications are due to " spon-

taneous variability," that natural selection is not the

exclusive means of modification, Darwinians and non-

Darwinians have equally before them the problem to dis-

cover what these other laws are which are co-efficient in the

production of new species, and what part each of these

plays in producing the final result. Until this is accom-

plished we can hardly consider the great problem of the

Origin of Species as solved. Towards the solution of it,

however, the labours of Mr. Darwin will ever be held as

having contributed a larger share than those of any other

naturalist. When we look at the title-page, and see that

a work which has produced a greater revolution in the

scientific thought of the day than any published in this

country since Newton's " Principia " is yet only in its

eleventh thousand, and reflect that, although this is not a

small sale for a scientific work, yet books which contain

the germ of no new thought, and contribute not one iota

to our sum of knowledge, have sold their hundreds of

thousands, we cannot but think that in the coming age,

when the people will really care about science, our de-

scendants will regard this unworthy fact in the light that

we do the unpopularity of the writings of Milton and
Goldsmith during their lifetime.-

We must not omit to mention a very useful addition, for

the unscientific reader, made to this edition, in the shape

of a glossary of the principal scientific terms used, pre-

pared by Mr. W. S. Dallas.

Alfred W. Bennett

MAXWELL ON HEAT
Theory oj Heat. By J. Clerk Maxwell, M.A., LL.D,
(London : Longmans and Co. 1872.)

IT is very seldom that we meet with a book so instruc-

tive and delightful as Prof. Maxwell's " Theory of

Heat." It has peculiar claims upon the student of Physics,

inasmuch as it supplies a want which has been long and
widely felt. The point of view is undoubtedly a new one,

and to enable our readers to perceive the value of the

book, we ought to make a few remarks upon the kinds of

text-books that we have hitherto had. In these books the

aim has been to inform the student's mind, and the

fault to inform it too minutely and too exclusively.

They have beea of two classes—elementary books, in

which the information is given in a popular manner,

and advanced books, through the pages of which mathe-

matical formate are very liberally interspersed.

In reading such a book the strength of the student's

mind is devoted to one or at most two objects. If the

book be elementary, he is bent upon acquiring a good
knowledge of the facts, along with a knowledge, more or

less complete, of the experimental methods by which these

facts have been obtained. If, on the other hand, the book be

an advanced one, his strength is devoted to grappling with

and overcoming its analytical difiiculties. But after he has

studied both classes of text-books, he rises from their pe-

rusal with the belief that there is something wanting before

he can have a thorough grasp of the subject, and a clear

view of its truth and beauty. He has followed the experi-

menter only too zealously into his elaborate and accurate

calculations, or it may be the mathematician into his pro-

found investigations, and he now begins to reahse the

truth of the poet's saying-

He who hath watched, not shared, the strife

Knows how the day hath gone,

and to sigh for some elevated spot from which he may
obtain a clear view of the whole field. He hears vague

rumours that the caloric battalions and their allies the

corpuscular forces, have lost the day, but he wishes to see

their discomfiture more completely with his own eyes.

Such a point of view is afforded by Prof. Maxwell.

He has—wisely, we think—confined himself to this one

object, to give the student a clear logical view of the

whole subject ; nor has he broken the unity of his treat-

ment by going into details, whether experimental or

mathematical. Every true student of physics should read

this book, and he will unquestionably find it a most delight-

ful study. He will, we venture to say, rise from its perusal

with a much truer and wider conception of the science of

heat ; and if he then wants more detailed information

upon any branch, he may consult one of the ordinary

text-books. Another beauty of the book is the accuracy

and completeness of its historical notes. The author

has successfully combined the part of historian and

that of logician, and has given us very many valuable

references to original memoirs, in which we may see for



120 NATURE [Feb. 2 2, 1872

ourselves the first germs of the various developments.

The only thing wanting in this respect is an index, into

which the various facts and names of the book might

have been collected with much advantage to the reader.

Another point of interest in the book is the prominence

given to the graphical method of representing truth. The
Isothermal and Adiabatic curves are largely dwelt upon,

and their usefulness in leading us to detect new properties

of bodies is well pointed out. We are glad to think that

the importance of such graphical representations is be-

coming well recognised in many departments of science.

Even in pure mathematics, if we have occasion to calcu-

late a series of numerical values from a formula, by
plotting them upon curve-paper we shall discover at once

by the eye if we have made a mistake in our calculation.

In like manner, if we plot the result of a series of careful

experiments after the manner of Regnault and others, we
shall probably be able to determine from the appearance

of the curve whether or not we may trust to the accuracy

of our determinations.

Finally, by a series of lines similar to those exhibited

by Prof Maxwell, we come to see witli great ease the re-

lation that exists between the various properties of bodies
;

for instance, we see at once and as a direct consequence

of the definition, that the ratio between the two specific

heats is the same as that between the two elasticities.

We cannot close this review without remarking upon
the good English in which this excellent book is written

;

and this, we trust, will go far to convince the scientific

public that the most profound and original treatment of

physics is not inconsistent with purity of language.

B. Stewart

OUR BOOK SHELF
Queen Charlotte Islands: A Narrative of Discovery
and Adventure in the A'orth Pacific. By Francis
Poole, C.E. Edited by John W. Lyndon. (London :

Hurst and Blackctt, 1872.)

Mr. Poole enjoys the distinction of being the only edu-
cated Englishman who has ever lived on Queen Charlotte
Islands, where he spent two years in an endeavour to de-

velop the mineral resources of the country. The volume
therefore necessarily possesses the interest attaching to a
narrative of a residence in an almost unknown country.
We miss, however, those touches which add so much to

the charm of books of travel, which indicate that the

writer has visited many men and many cities, and is

capable of contrasting the natural products or the habits
of the people of one part of the world with those of

another. The attraction for the author to these islands was i

the presence of copper, to work which a company was
formed in 1862. There can be little doubt that cop-
per-veins, and probably other minerals, do exist in

the islands in quantities that would amply repay the in-

vestment of labour and capital in their working. The
climate appears to be equable and agreeable, the harbours
are magnificent, and the soil is rich and productive, so

that we may hope that at some future time Queen Char-
lotte Islands will become a valuable dependency of the

British Crown. If Mr. Poole's volume succeeds in draw-
ing to their capabilities the attention of those who are
competent to develop their resources, it will have per-

formed good service.

Hints and Facts on the Origin of Man, and oj his Intel-

lectual Faculties. By Pius Melia, D.D. (London :

Longmans and Co., 1872.)

The writer of this little book states in his preface that

"he has brought together systems, facts, statements, and

reasons, taken from all available sources, with the view of

elucidating several important truths about man, which are

at the present day either called in question or absolutely

denied." The extent to which he has consulted, or the

accuracy with which he has quoted from, original sources,

we gathered from the fact that he entirely passes over, as

unworthy of notice, the systems of Goethe and Oken,
and from the statement that the " Philosophie Zoologique "

of G. B. Lemarck {sic) was published in 1830.

LETTERS TO THE EDITOR

[ T/ie Editor does not hold liimsetf responsiblefor opinions expressed

by /lis eorrespondetits. No notice is taken of anonymous
comniunicatioHs.\

A Zoological Station at Torquay

The article on "The Formation of Zoological Stations," by

Anton Dohrn, which appeared in Nature of the 8th inst., was

read at the meeting of the Torquay Natural History Society on

the 14th inst., and was the subject of an animated conversation.

I am happy to add that the scheme met the warm approval of

the members, and that if a station be established at Torquay, the

cordial co-operation of the society may certainly be reckoned on.

W. Pengelly, Hon. Sec.

Museum, Torquay, Feb. 17

The Chicago Observatory

A LETTER, signed by one of the Professors of the University

of Chicago, commenting on the impoverished state of the Chi-

cago Observatory since the great fire in tlrat city, having had an
extensive circulation through the Press, I have to request the

favour of the insertion in your columns of the following state-

ment on the subject, just received by the Secretary of the Royal
Astronomical Society from the Director of the University, Prof.

T. H. Saflbrd. Edwin Dunkin,
Ifon. Sec. to the Royal Astronomical Society

Royal Obsers'atory, Greenwich, February 22

" Dearborn Observatory, Chicago, Jan. 29, 1S72
" Dear Sir, —As the enclosed article from the London Daily

A'tTc.r (see also London Times of January 9) might convey the

impression that the Observatory is to be closed, permit me to

state exactly the facts.

" The Observatory—whose funds are separate from those of

the University— has, during the few years of its existence, accu-

mulated a large stock (perhaps too large) of unpublished and
only partially discussed observations, especially upon stars between
35" and 40^ of declination, in conection with the German Astro-

nomical Society, on Argelander's plan. A few months before

the fire arrangements had been in progress by which it would
gradually acquire the means to discuss and publish these obser-

vations, and these arrangements have been interrupted.
" So far, then, as the City of Chicago is concerned, nothing

further is to be expected for the present, and, perhaps, the

coming year ; but as business has revived, it is expected that

the difficulty of providing means will not be permanent.
" For the present it is necessary for me to give a portion of

my time to geodetic and geographic-astronomical work for the

United States engineers, who are conducting large operations in

the central portion of the country ; and the publication of our
observations will be in consequence delayed.

" It is but fit that I should here acknowledge the indebtedness
of the Observatory to the Hon. J. Young Scammon, at whose
sole expense the Dearborn Tower and the Meridian Circle Room
were built, and ujion whom the support of the Institution has
mainly depended.

" Our thanks are especially due to those scientific friends

who have so kindly given their works. Were it not for the

Greenwich and other star-catalogues received by past donations,

I should have found myself in no condition to accomplish the

work which I am now doing for support.

"T. H. Safford,
'

' Director of Dearborn Observatory
" To the Secretary of the Royal Astronomical Society."
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Composition of Vibrations

While holding one of Konig's large polished tuning-forks in

my hand, I happened to give it a swaying movement on the plane
on which its vibrations were being performed, and immediately
noticed that the space through which the fork swmig was occu-
pied by a series of bright straight lines arranged in a fan-like

form. The lines spread out, or drew together, as the rate of
movement impressed on the fork increased or diminished. The
case was clearly one of composition of vibrations, the bright

lines being merely the edges of the prongs seen in positions of
instantaneous rest, where the proper motion of a prong was equal
and opposite to that communicated to it by the hand.
By taking forks of different pitch, and causing them to swing

with equal velocities, the dependence of pitch on the number of
vibrations performed in a given time was easily exhibited.

In case this simple observation has not yet been made or de-
scribed I ask its insertion in Nature.

Trinity College,. Cambridge Sedley Taylor

Eclipse Photography

Mr. J. BoEStNGER, in the last number of Nature, expresses

his surprise at the ignorance of the photographers attached to the

late expeditions, and favours them with hints, observations, and
instructions still more surprising. Because he cannot see their

reasons for employing equatorial stands, plates in separate frames,

and long exposures, he concludes these were unnecessary ; and
affirms " there must have been a great want of balance in their

chemicals." No doubt there is a want of balance somewhere,
and I diffidently submit the probability tliat Mr. Boesinger has
lost his.

I would briefly state to those few of your readers who may
have been misled by this correspondent, that equatorial stands
driven by clock-work are absolutely necessary in the production of
the best results, either by short or long exposure of photographic
plates; a picture "not perfectly sliarp but valuable as a
memorial," was what Mr. Boesinger aimed at (and I sincerely

hope he obtained it), but the expeditions had higher aims and
greater expectations. Single large plates were exposed separately,

that should a corona extending many degrees be actinically pre-

sent, it might find ample room to put in an appearance ; in such
a case had *' repeating backs " been used to give many pictures

on one plate, there would have been great danger from the corona
of one picture over-lapping that of another, to the ruin of all.

Comparatively long exposures were found necessary to secure
impression from the faint extremities of the rays.

Henry Davis

Tidal Friction according to Thomson and Tait

I .VM so afraid that this letter will convict me of hopeless
stupidity that I conceal my name. For I am going to confess

that I do not understand, and even feel inclined to dispute, the
reasoning of Thomson and Tait, on pp. 191-194 in their great

work, respecting the effect of tidal friction on the motion of the
earth and moon. It will be a convenience to your readers if I

quote the passage at full length :
—

" Let us suppose the moon to be a uniform spherical body. The
mutual action and reaction of gravitation between her mass and
the earth's will be equivalent to a single force in some line

through her centre, and must be such as to impede the earth's

rotation as long as this is performed in a shorter period than the

_ moon's motion round the earth. It

must therefore lie in some such direc-

tion as the line MQ in the diagram,
which represents, necessarily with enor-
mous exaggeration, its deviation, OQ,
from the earth's centre. Now, the
actual force on the moon in the line

MQ, may be regarded as consisting of
a force in the line MO towards the
earth's centre, sensibly equal in amount
to the whole force, and a compara-
tively very small force in the line MT
This latter is very nearly tangential

to the moon's path, and is in the direction -u^ith her motion.
Such a ibrce, if suddenly commencing to act, would, in the first

place, increase the moon's velocity ; but after a certain time she
would have moved so much farther from the earth, in virtue of
this acceleration, as to have lost, by moving against the earth's

perpendicular to MO.

attraction as much velocity as she had gained by the tangential
accelerating force."

The consequences are then shown to be that the moon's
distance would be increased in the ratio i : i . 46, and her
periodic time increased, and the earth's period of rotation
lengthened.

This reasoning perplexes me ; for if the effect of a certain

amount of fluid friction is to throw the line of action of the force
from MO to MQ, a fluid friction is conceivable which should
throw it outside the earth altogether. Moreover, the line of
attraction of the earth on the moon would be in a line not
passing through the earth's centre, a result I cannot understand,
especially if the fluid friction were increased as just suggested.
Nor can I see that a force in MQ, the centre of the earth being
free, would tend to stop the rotation of the earth.

As I view the matter, fluid friction generates a couple tending
to stop the rotation of the earth, and it is impossible to combine
this couple with the force in MO, and represent the resultant by
a single force. The energy lost in the form of momentum of
rotation of the earth is gained in the heat devolved by the fluid

friction, which is ultimately dissipated. And the final result

would be that the orbit of the moon would not be appreciably
altered, while the period of rotation of the earth is gradually
lengthened.

Am I wrong, for the thousandth time in my life ? and if so
will some one try and enlighten me. Perhaps Prof. Tait will

spare a few minutes to an old friend. M, A.

Circumpolar Lands
In Nature (Feb. 8) Mr. Murphy seems to admit the sound-

ness o' the reasoning by which I endeavoured to .show (Jan. 25)
that the earth's form is probably undergoing a slow progressive

change, but he thinks that the statements in the first and last

parts of my letter are contradictory.

If Mr. Murphy will be good enough to read again the para-
graph immediately foUovving the one which he quotes, I think
he will find that there is no contradiction. " Transmission of
pressure towards the poles " must tend to elevate the land in those
regions. How that pressure is produced and transmitted I have
endeavoured to show in the same paragraph.

However, the main proposition which I sought to establish in

my paper of 1S57, before alluded to, is that any spheroid of
equilibrium, whether earth, sun, or any other, in motion .about

an axis, in cooling from a fluid stale, undergoes a change of form,
and with this proposition Mr. Murphy seems to agree.

Mr. Murphy has inadvertently omitted part of a sentence in

making his quotation from my letter, thus representing me as

speaking of a ratio with one quantity only.

Queen's Coll., Liverpool, Feb. 16 George Hamilton

The Spheroidal State of Water
I HAD the pleasure a few days ago of visiting Messrs. Johnson's

celebrated iron wire manufactory in Manchester. There may be
seen a series of furnaces and rolling mills which in twenty-four
hours can convert a truck load of the best Swedish iron into the
bright and polished galvanised wire which is now being so ex-
tensively employed to complete our very perfect system of Post
Office telegraphs. Every stage of the process passes beneath the

eye of the observer; the melting of the pigs, the formation of
tire billets, the puddling of the bloom, the shingling of the balls,

the rolling of the bars, and their subsequent extension by further

rolling, and drawing into telegraph wire.

The bars are cut off into loft. lengths, and are placed in a
Siemen's regenerative furnace, where they are raised to a brilliant

white heat. They are then drawn out of the mouth of the glow-
ing furnace, and pass through a series of consecutive rollers of

varying dimensions, and rotating with varying speed, ultimately

flowing out in a continuous stream of iron wire. In fact, the

metal is at such a high temperature and so plastic that the curves

it takes in falling convey the idea of a thin, fine unbroken jet of
liquid matter.

The rollers are kept cool by the constant play upon them of

jets of water. The first pair of rollers is fixed close to the mouth
of the furnace, which is partially closed by a moveable screw that

is only raised when the attend.int sprite requires to direct another
bar to the attenuating process of the continuous rollers. The
jet of water that cools the first pair of rollers in one furnace fell

in a broken shower upon the foot-plate of the mouth of the

furnace, which, from its proximity to the fire,, was raised to a
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very high temperature, and therefore converted the drops of

water into the spheroidal state. There they bounded and danced

androUed aljout iilte pith balls under an excited electrical receiver.

Their constant rotation and well-known rippling motion gave

them an opaque appearance which caused them to resemble

closely a fine fall of hail. In fact, those to whom I pointed out

the phenomenon likened their appearance to a fall of dusty snow
at the mouth of a furnace. The sight was very striking and in-

teresting. The workmen had taken these spheroids to be par-

ticles of scale and dust swaying about in the currents of air at

the mouth of the furnace.

I have seen many times the experimental illustration of
" Leidenfrost's phenomenon" at the mouth of a furnace, but I

had never before seen its practical, though accidental, develop-

ment, and in the incident which I have narrated above the in-

terest chiefly attaches to the great anhthesis of the fact and its

.appearance—snow at the mouth of a fiery furnace.

W. H. Preece

The American Eclipse Expedition

I DEEM it but proper and just that I should correct a mistake

that has just met my eye in Dr. Schellen's excellent work on

Spectrum Analysis.

On page 332 of the 2nd German edition we find " Dieerstere

Expedition wahlte unter der Anfiihrung von Professor Morton
die Stationen im Staate Iowa.

"(I) Burlington mit den Beobachtern Professor Mayer, Ken-
dall, Willard, Phillips, nnd Mahoney, denen sich der als ge-

wandter Spectroskopist bekannte Dr. C. A. Young, Professor am
Dartmouth College (Hanover), und Dr. B. A. Gouldfiir diepho-

tographischeti AiifnaJnn^u InymigcstdUn.^'

In the English translation, edited by Mr. Huggins, the above

reads, "The first expedition, under the guidance of Professor

Morton, selected stations in the State of Iowa as follows :—
"(i) Burlington, where its observers were Professor Mayer,

and Messrs. Kendall, Willard, Phillips, and Mahoney, together

with Dr. C. A. Young, Professor of Dartmouth College (Han-

over), well known as an experienced spectroscopist, and Dr. B.

A. Gould, to whose charge the photographic department was
committed."

Dr. Gould had no connection with the photographic expedi-

tion, but placed himself under Professor Coffin's general organi-

sation, so that he could have facilities for making observations

on the corona, and in searching for the suspected intermercurial

planet.

The Burlington station of the Philadelphia eclipse expedition

was placed under the direction of Dr. Mayer, and the photo-

graphs pointing page 337 of Dr. Schellen's work are two of the

five plates secured by him during totality.

Also the diagram on page 338 is from Dr. Mayer's report on

the eclipse (published (Jctober 1S69), an abstract of which, with

accompanying copies on glass of the original negatives, was
presented by M. Delaunay to the Institute of France. The
Kev. T. W. Webb laid them before the Royal Astronomical

Society, when the report and the photographs were discussed at

length at the meeting of November 12, 1S69.

Henry Morton, President

Stevens Institute of Technology, Hoboken, New Jersey

Mr. Spencer and the Dissipation of Energy

Will you permit me to inquire, for the instruction of the many
who are familiar with Mr. Herbet Spencer's " Doctrine of Evo-

lution," and especially in regard to " First Principles," sec. 58,

referred to by Mr. Spencer in his paper in your number lor

February i, if the theory of the "Dissipation of Energy"
does not upset a very considerable and significant portion of Mr.

Spencer's " First Principles"? William S.myth
Maidstone, February 12

THE AURORA OF FEBRUARY 4

(^N Sunday, the 4th inst. , was witnessed one of the most magni-

ficent displays ofaurora which have been seen in Europe with-

in the past twenty or thirty years. To most obsen'crs in this coun-

try it appeared equal in magnificence to the two fineaurors seen

on Oct. 24 and 25, 1870, and which were especially grand in

England ; but foreign observers could only compare it with those

seen in 1S31 and 1S36. But if we take all the attendant pheno-
mena into consideration, it will appear that, whilst others may
have equalled this one in grandeur and beauty, there is not one
which can compare with it either as to the wide extent of countiy

over which it was visible, or as to the strangeness of many of the

phenomena by which it was accompanied. The numerous letters

which have appeared in these columns the last two weeks
show how universally it was noticed in England, Scotland, and
Ireland ; but in addition to these, the letters and telegrams which
have appeared in the daily and weekly papers—both English

and foreign—show that it excited attention over a still larger

area. It is difficult to trace the exact limits of this area ; but when
we mention Paris, Cologne, Berlin, Malta, Constantinople, Egypt,

and India, it will be seen what a large extent of country is em-
braced. So far we have seen no account of it as hiving been
visible in the extreme north of Europe, as in Iceland, Norway,
Sweden, St. Petersburg, &c., where most aurorcp boreales are so

well displayed ; but, on the contrary, many of the cities in which

it was noticed are those which are commonly supposed to be

too far south for such phenomena to be seen. The importance

of this point will appear later on.

To take England first. Mr. AUnatt sends to the Tiiius a

long description of the appearance of the aurora as seen by
him at Frant, which shows that it was first noticed at 6 P.M.

in the S.W., and that by 7 o'clock it had reached the zenith.

It disappeared at 7.45, but reappeared for a short time at

10.50 in the N. ; but "at 7.30 P.M. the whole heavens were per-

vaded by this abnormal southern aurora, that had now expanded

universally and dipped its supplementary bands into the northern

horizon." He also writes:—"The earth's electricity was so

powerful, that the gold leaves of the electrometer remained

diverged for a considerable time !
" Other correspondents de-

scribe it as seen at Blackburn, in Lancashire, at 7, " embracing

the whole southern sky from N.E. round to W. ;" from Faver-

sham, in Kent, as visible between 9 and 10 o'clock ; " from

Cambridge as having its maximum intensity about 10 ; at Swin-

don as commencing at 10 minutes past 7 and lasting till 10

o'clock, " and giving as much light as a full moon, every object

being clearly visible." But many observers had noticed it at

times considerably earlier than those just mentioned : thus,

"J.S.Ii.," writing in Nature last week from Gloucester,

"observed it at 5.30, just in the twilight, but it was then con-

fused with the rays of the setting sun ; but as the darkness

deepened the aurora came out alone, and was then extremely

beautiful." But still earlier was it observed at Hartlepool,

whence a correspondent writes, at 5 o'clock :
—" The whole

of the southern sky was tinged with a most beautiful

rose colour, which, as darkness set in, extended towards

the zenith, where it culminated in a brilliant corona." This

very early manifestation of the aurora partakes very much
of the nature of a "day aurora," the possibility of which has

been so much discussed in these columns (vidi- Nature, vols. iii.

and iv.) To us there does not appear much difficulty in believ-

ing that these grand meteorological phenomena, whatever their

cause may be, are independent of merely relative time, and that

the reason why they are mostly observed at night is because the

purely local circum stances are then most favourable to their ob-

servation. That an aurora should wait till night-iime before it

manifests itself hardly seems probable, whilst, on the other hand,

that the more brilliant light of the sun should prevent auroral

displays being seen in the day-time is not only probable but is

borne out by what we know of the light of the stars and planets.

No one believes that stars only shine at nighttime, why then

should there be a belief that auroral displays take place only at

night-time, especially when it is remembered that the experiences

of polar travellers in their sunless regions are distinctly against

it ? But this is a digression arising from the fact that in com-

parative daylight we have distinct and independent evidence of

this aurora having been observed. In addition to those already
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given, from Worcester we learn that it was noticed " shortly

before 6 o'clock in the twiliglit, when thin fleecy clouds of a

bright rose colour were observed in the South and East," whilst

correspondents al 'Ca& Kolnische Zeitung state that it was first

noticed at Cologne about 6 o'clock, and at Bonn about "half-

past 5> gradually becoming more and more marked till 6

o'clock, when do doubt was left as to its true auroral character."

While there is thus clear evidence that the phenomena had
commenced some time before 5 o'clock, there is, as might
be expected, great diversity as to the time when it was last

visible. That this should be the case is only natural, and is

entirely dependent on purely local circumstances—the state of

the weat'ner, the cloudiness of the sky, &c. Thus, whilst in

some the aurora first appeared at 6 o'clock, to others it was not

visible till between 7 and S ; and whilst in some places it

disappeared about S or 9, it was then in others in its most
brilliant state. But, taken as a whole, it appears to have lasted

the whole evening until quite late at night ; thus a correspondent,

writing to the Pall Mall Gazette from Autun, states that '
' at mid-

night the East was crimson, and it was so light that I could tell

the time easily, although my w.itch has gold fingers, and strong

shadows were cast in rooms whose windows faced the East."

We have thus evidence of the aurora having commenced about

5 o'clock, and continuing at least till midnight, and probably

later. But before proceeding to notice the other attendant phe-

nomena, we would direct attention to a passage in the letter of the

correspondent of the Pall Mall Cazdtc, before alluded to, which
confirms the hypothesis that the accounts of "showers of blood,"

&c., mentioned in ancient chronicles were in reality only auroral

displays. He writes, " all these signs and wonders produced a

considerable effect upon the peasantry, who see in them warn-

ings of a coming war ; they always connect the idea of a red

aurora with bloodshed." Comparing, then, all the varied

accounts to which we have referred, we find very general agree-

ment with regard to certain phenomena, some of which are of

very remarkable character. Thfe first of these is that when the

aurora was noticed by those who ob erved it early in the evening,

it appeared m the Southern and South- Western horizons, thence it

seems gradually to spread, and finally appeared later on in the

evening in the Northern and Eastern horizon. That this was the

case is shown by the agreement of the accounts, some of which we
have already quoted, and manymore of whichmightbegiven. Thus
at Bonn, "nothing remarkable was to be noticed on the northern

horizon, whilst on the southern lay the dense, greyish bank of

clouds, whence auroral streamers shortly ascended." There can

also be little doubt that during the middle of the evening, and
towards midnight the chief seat of the display was to the north

and east, as shown in the letters of those who first observed the

phenomena at about 7.30 to 9 o'clock, and continued to do so

till towards midnight. The second well-marked phenomenon
was that between 7 and 8. There appeared a brilliantly-coloured

arch, extending across the heavens from S.W. towards the north

and east. Thus at Autun ^e have described " a splendid and
perfect arch, spanning the sky from a point on the south-eastern

horizon to one on the south-western, and which lasted, more or
less continuously, for two hours, whilst from to to 12 the sky
became gradually less luminous in the south, and grew more and
more splendid overhead. Till about 11 the two eastern and
western auroras united in a vast arch overhead, with tongues of

green flame darting through a suffused crimson." Similarly other
accounts, with merely local variation. The third well-marked
phenomenon appears to have been the formation of a " corona,"
nearly, if not quite, in the zenith, whence auroral rays streamed
out in all directions. At some places this was more marked than
at others, but is more or less universally noticed, both by English
and foreign observers. Thus at Cardiff it is reported that "a
corona, having rugged, sharply-defined edges, stood out promi-
nently in the zenith, apparently on a parallel plane to the earth,

and having its centre almost immediately over the head of the

spectator, rays from which extended to the N.E, and N,W.

horizons." If one'may venture to say so, most aurorn; visible

in our latitudes appear to commence in general by an accumula-
tion of cloud masses towards the magnetic north, then coloured
masses slowly appear, and afterwards rays, or streamers, are sent

up from this northern horizon towards the zenith. Sometimes
the coloured masses themselves rise toward the zenith, and there

the streamers pass in all directions. But in this aurora of the
4th of February, all the most marked phenomena are directly con-
trary to our ordinary experience, and should therefore be carefully

noted. It is an extremely interesting inquiry to ascertain

whether on the evening of the 3rd or 4th instant a brilliant

Aurora Australis was visible in the southern hemisphere. If we
consider the wide extent of country over which the aurora which
we are describing was visible, the probability becomes very great

that this will be found to be the case. The question then arises.

Was the aurora of Feb. 4th, appearing as it did first in the

southern horizon, an Aurora Australis or not? It is impossible

to answer this question definitely ; but we would throw out the
following suggestion :—Knowing the ultimate connection that

there is between northern and southern aui or3>, and the fact that

one of any magnitude rarely happens without the other, may we
not have seen the last traces of a grand Aurora Australis, which
gradually died away, whilst at the same time an Aurora Borealis

was in process of formation, and which appeared in its fidl

brilliancy in the northern and eastern hori zon towards the latter

part of the evening ? We would make this suggestion with all

due deference, but it seems to us to account in a fairly satisfactory

manner for most of the very unusual and peculiar phenomena
noticed, viz., the first appearance of the aurora in the south, the

grand arch, the corona in the zenith, and the final disappearance

in the north. \\'e must also remember that in what is called the

correspondence of northern and southern aurorce, there must be

at least twelve hours difference as regards time. So that if there

was an Aurora Australis on the same day, it would be dying out

at the time our display was commencing.
In conclusion, the wide extent of country over which this

aurora of the 4th February was visible, is easily shown. In
Paris a " magnificent aurora" is reported, at Nancy and Chau-
mont there was a " brilliant display," while the Franco-German
telegraph lines were greatly disturbed. At Constantinople one
telegram states that " a splendid aurora, extending over half the

heavens, was visible for several hours ; " whilst another states

that it was seen "from 10 till half-past i." From Alexandria
we hear that " a large space of the skies was illuminated for five

hours." That it was visible at JMalta, Suez, and Bombay, the

following interesting account shows. It is supplied by Mr. George
Draper, of the British Indian Submarine Telegraph Company,
under date of Feb. 5th, audit also shows how powerful were the
" earth currents " which were noticed in connection with this

most brilliant aurora. He writes :

—

" It may interest your readers to know that the brilliant aurora
which was visible in London last night was also visible at Bom-
bay, Suez, and Malta. Our electrician at Suez reports that the

earth currents there were equal to 170 cells (Uaniell's batteries),

and that sparks came from the cable. These electrical disturb-

ances lasted until midnight, and interrupted the working of both
sections of the British Indian cable between Suez and Aden, and
Aden and Bombay. Since Thursday last the signals on the

British Indian cables have been very much interfered with by
electrical and atmospheric disturbances, causing considerable

delay in the transmission of messages, which all efforts failed

entirely to overcome. Our superintendent at Malta also reports

that there was a very severe storm there yesterday morning, so

much so that they were compelled to join the cable to earth for

several hours. He also reports the aurora as very large and
brilliant. The electrical disturbances on the cables in the Medi-
terranean, and on those between Lisbon and Gibraltar, and Gib-
raltar and the Guadiana, were also very great. The signals on
the land line between London and the Land's End were inter-

rupted for several hours last night by atmospheric currents,

"
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Taken, then, on the whole, this aurora of February 4th was

one of the most brilliant, most interesting, and most widely-

visible which has been witnessed for many years past, and is

probably one that will cause renewed attention to be paid to the

still unsolved problem of their causes.

J. r. Earwaicer

[We have also received the following from J. W. Spengel

of Berlin:— "At Berlin, the sky being covered by clouds,

no one could see anything. But a young astronomer of our

observatory told me that he had recognised the existence

of a mighty aurora by means of the spectroscope. The

magnets were also vehemently disturbed, and all the tele-

graphs failed for several hours. The following appears in tlie

LcipTAgcr Allc^anciiic Zdliing for Feb. 8 :
— 'Freiberg, Feb. 6.

The aurora observed by many on the evening of Sunday caused

here a complete interruption of communication through the tele-

graph wires for some time. The intensity between 5-40 and
6
'45 overcame the strength of the battery at this station, so that it

was not possible to change the oscillations of the magnetic needle

caused by the earth-stream. After the northern light had be-

come fully developed the oscillations became stronger, and fol-

lowed one another at short intervals until the phenomena

entirely disappeared about 7 P.M.' At Warmbrunn in the

Riesengebirge, the aurora Mas seen magnificently from 6 to S'30.

Towards 10 it had almost disappeared. The thermometer indi-

cated 0° C, with a violent storm from the south-west. About

1 1 the storm suddenly subsided ; the thermometer fell to - I '5°,

and the aurora appeared for the second time in the same manner

and with the same uninterrupted play of colours as at 6. After

1 1 '30 the storm recommenced, and the aurora disappeared soon

after 12. The play of the aurora on the snow-covered mountains

is described as one of the most magnificent sights that can be

conceived."

—

Ed.]

REFERENCE SPECTRUM FOR THE CHIEF
AURORA LINE

Xl/HILE Nature herself seems to delight in surround-
» ' ing some questions with triple difficulties and mys-

teries almost inscrutable, there are other questions which
she has made the easiest of the easy if men will only use
the means which she has prepai'ed. And amongst such
easy questions, no more signal example can be quoted
than the exact spectrum place, within very narrow limits

indeed, of Angstrom's yellow-green aurora line, whenever
any aurora at all appears.

This chief aurora line coinciding precisely (as I believe

I may say from my own observations, though by means
of the roughest of home-made apparatus) with the second
line, at W.L. 5579, of the citron band of the blue base of

flame, from any and every material used for artificial

illumination by man, and having immediately on one
side the ist line, of the same strength with itself, at W.L.
5630, and on the other side the fainter 3rd line, at W.L.
5535, of the same citron band ; the smallest variation of

spectrum place in the aurora line can be instantly per-

ceived by the eye on this chemical scale, without the aid

of any mensuration apparatus.

And yet in your last impression a respectable spectro-

scopist, after much labour, informs the Academy of

Sciences in Paris, on Feb. 5, that Angstrom's yclIow-green
aurora line is somewhere close to Fraunhofer's solar line

E, ?>. W.L. 5269; and in your previous impression a
returning Indian observer considers the same Angstrom
line to be somewhere near F, or W.L. 4860. Now, not
only are these statements in error to the extent of from 30
to 70 times what they need be, but they cruelly drag us
backwards in what should be the always onward course
of science, and cause men to flounder once again in that

slough of confusion they were immersed in a couple of
years ago, when the chief solar corona line, at W.L. 5316,

and Angstrom's grand aurora line, at W.L. 5579, were
stated to be one and the same line, in the same place.
Excuse may, indeed, be proffered for these two obser-

vers, that they did not know of such a convenient night
reference-spectrum as that which I have now alluded to ;

and then comes the question as to whose fault was that.

A full description of the method (after extensive trial

for several months) was sent by me to the Royal Astro-
nomical Society on May 30, 1871, with the particular
request that the paper might be read at their June meet-
ing and printed in the June Monthly Notice. This was
mainly with the hope of supplying some possibly useful
hints to the intending eclipse-corona-observers of Decem-
ber. The paper, however, though taken in, was neither
read at the June meeting (if I am rightly informed) nor
did it appear in the June Monthly Notice ; but was handed
over to secret referees, who simply sat upon it during six

long months—or until the eclipse was safely past, and
then they began to hint about possible objections being
likely to be taken against some parts of the paper.
Of course 1 could not allow so admirable a society to

run any risks of which they were afraid on my account
;

so I withdrew the paper thereupon, and am now engaged
in publishing it myself, sustained in so doing by the hope
that, although the eclipse for which it was mainly intended
is irretrievably gone, its pages may yet be useful to some
spectroscopists of aurora ; and, in fact, that through their

influence certain of both French and English observers
will cease to attempt comparing the faint aurora's chief

line with a bright solar spectrum, which they can never
see in combination therewith (and if they could it has no
coincident lines), but with a cheaply-procured chemical
spectrum, which only comes well into view under the
darkness of night, and is gifted by Nature in the spectro-

scope with an easily recognisable line in apparently
absolute coincidence with the cosmical line of Angstrom.

C. PiAzzi Smyth
15, Royal Terrace, Edinburgh, Feb. 16

AMERICAN DEEP-SEA SOUNDINGS*
UNDER the title at foot a pamphlet of thirty-three

pages, accompanied by a large chart, and illustrated

by several diagrams and tables, has been issued. The
school-ship Mercury is a vessel belonging to the com-
missioners having in charge the hospitals and prisons of
New York city, and is employed for the purpose of

training boys, committed by the magistrates for vagrancy
and slight misdemeanours, to become thorough seamen.
Instead of growing up to be a curse to the community,
such boys are made into valuable men. The adventurous
life has a special charm for them.
An essential feature of the discipline on this ship is to

make long cruises, by which the boys are fitted quickly to

enter into the service of the navy or mercantile marine.
Of 25S boys carried out on this voyage, 100 were on the
return of the ship, in the opinion of the captain, capable
of discharging the duties of ordinary seamen.
The commissioners, in addition to the above object,

desiring to advance the interests of science as far as lay

in their power, instructed the captain, P. Giraud, to obtain
a series of soundings on the line of or near the equator,

from the coast of Africa to the mouth of the Amazon, to

observe the set of the surface currents and the temperature
of the water at various depths. He was also directed to

bring home specimens of water and of the sea bottom.
The ship sailed on December 20, 1S70, and arrived at

Sierra Leone on February 14. On February 21 she left

* Cruise of the school-ship Mercury in the Tropical Atlantic, with a
Report to the Commissioners of Pubhc Charities anu Correction of the City
of New York on the chemical and physical facts collected from the deep-sea
researches made during the voyage of the nautical school-ship Mercury^
undertaken by their order in the Tropical Atlantic and Caribbean Sea,
1870-71. By Henry Draper, M.D., Professor of Analytical Chemistry and
Physiology in the University of New York.
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Sierra Leone, and the soundings and other observations

were continued till she reached Havanah, April 13, 1871.

The papers, together with the various specimens, were
placed in the hands of Professor Henry Draper, of the

New York University, for examination. His report com-
mences by stating " that much attention has recently

been given to deep-sea researches in consequence of the

investigations made by the United States government on
its coast, and by Dr. Carpenter. Mr. Gvvyn Jeffreys, and
Prof. Wyville Thomson, in the North Atlantic and
Mediterranean Sea. Not only have many of the facts so

ascertained been corroborated by this voyage of the

Mercury, but the commissioners, by authorising it, have
added much that is new and interesting to our knowledge
of the physical condition of the deep sea."

Then follows a discussion of the barometric variations,

in which it is show that they were very small in crossing

the ocean, the minimum being only -^^ below, and the

maximum j%-, above the mean. In a general manner the

pressure increased on nearing the .\merican coast.

The currents varied from south near the African coast

by south-west to west near the American coast, and their

velocity was on an average above half a knot.

Some general remarks on the sounding apparatus
(Brook's detaching apparatus) and water-collecting

cylinder are next made, attention being more particularly

directed to the incorrect conclusions that the latter is apt

to lead to. " The constitution of the water as it exists at

great depths is not correctly represented by the sample
thus obtained. A considerable portion of the gases
dissolved therein may escape under the relief of pressure
as the cylinder is drawn to the surface, and hence
examinations of such samples as regards their gaseous
ingredients are liable to be deceptive. Even the saline

ingredients will sufler disturbance when they are held in

solution by gases that will thus escape ; for instance, this is

the case with carbonate of hme." Table iv. shows the
specific gravities of the samples of sea water from the
surface and at various depths to 420 fathoms ; Table v.,

the air temperature between Sierra Leone and the Florida
capes ; Table vi., the temperature of the air, sea surface,

and of the water at various depths. The thermometer
was of Six's form, without index error when compared
with a standard Kew instrument, but not protected on the

Miller-Casella plan.

A diagram of the bed of the Atlantic Ocean at the
twelfth parallel of latitude is introduced, based on fifteen

soundings. It shows that " parting from the African
coast the bed of the ocean sinks very rapidly. A couple
of degrees west of the longitude of Cape Verde the
soundings are 2,900 fathoms. From this point the mean
depth across the ocean may be estimated at about 2,400
fathoms, but from this there are two striking departures

—

first a depression, the depth of which is 3,100 fathoms,
and second, an elevation at which the soundings are only
1,900,—the general result of this being a wide and deep
trough on the African side, and a narrower and shallower
trough on the American. It may be that this peculiarity

is a result of the river distribution on the two continents
respectively, there being, with the exception of the Senegal
and Gambia, no important streams on the African side,

whilst on the American there are many, and among them
pre-eminently the Orinoco and the Amazon, these vast
rivers canying their detritus far out to sea and helping to

produce the configuration of the ocean bottom in question.
However this may be, it is doubtless through these deep
troughs that much of the cold water of the north polar
current finds its way."

" In accordance with this we perceive, on examining the
temperature of the water after the African verge of the
greater or eastern sea trough is reached, that there is a
difference in temperature between the surface and that at

a depth of not more than 200 fathoms exceeding 25'' in

many cases. This decline of temperature increases as

the depth increases, one observation giving an additional

fall of 4° at an additional depth of 200 fathoms. It is

not, however, intended to affirm that the mass of cold
water is restricted to these deep troughs, since even in the

West India seas at similar depths low temperatures are

observed, and this though the, heat of the surface water
had become very much higher. In those seas while the
surface temperature was 84" the thermometer at depths
of 400 and 500 fathoms marked 48° ; and these it must be
remembered were the indications of an uncompensated
instrument which was bearing a pressure of at least half a
ton on each square inch of its surface, and hence
registering degrees that were higher than the truth. This
accords with the observation of Mr. Barrett that in the

deepest parts of the sea near Jamaica there exists a
temperature not far above that of the freezing point of

fresh water." Accompanying these remarks is a diagram
showing the curves representing the temperature of the

air, surface of the water, and deep water during the

voyage, and that is followed by a diagram of the specific

gravity of surface and deep water.
" The general conclusion which may be drawn from

these results as to temperature and specific gravities is

that there exists all over the bottom of the tropical Atlantic

and Caribbean Sea a stratum of cold water—cold since

its temperature is below 50°. This is the conclusion to

which Dr. Carpenter has come as respects the Atlantic in

higher north latitudes ; and in this important particular

the cruise of the Mercury must be considered as offering

confirmatory proof of the correctness of the deductions

drawn from the cruises of the Lii^htning and Porcupine"
" There are reasons for supposing that, so far from this

water being stagnant, its whole mass has a motion towards
the Equator, whilst the surface waters in their turn have a
general movement in the opposite direction."

An analysis of the gaseous ingredients was not

attempted, because the specimens had been kept too long

and for other reasons that are specified ; but in relation to

organic matter it is stated :
" I made some examinations

of the organic matter contained in these waters both by
incinerating the solid residue and by the permanganate
test It needed no especial proof that organic

matter was present in every one of these samples, for the

clearest of them contained shreddy and flocculent

material, some of them cjuantities of sea-weed in various

stages of decomposition. With these vegetable substances

were the remains of minute marine animals. As bearing
on this subject I found on incinerating the solid residue

of a sample of water taken from 200 fathoms, that the

organic and volatile material was not less than 1 1 per
cent, of the whole. Though the quantity of organic
substance diminished as the .structure under examination
was deeper, there still remained a visible amount in the
water of 400 or 500 fathoms. It is probable therefore

that even at the bottom of the ocean such organic sub-

stance may exist, not only in solution aflbrding nutriment
to animals inhabiting those dark abysses as Prof. Wyville
Thomson has suggested, but also in the solid state.

Plants of course cannot grow there on account of the

absence of light."

" In order to determine whether any hitherto unknown
element existed in these waters, I subjected the solid

residue to examination with the spectroscope, volatilising

the substances by the aid of a voltaic current and
induction coil. A careful examination did not reveal the

presence of any spectral lines other than those belongirig

to the well-known elementary substances in sea-water."
" The specimens of the bottom, obtained by attaching

to the sounding line quills or wooden tubes, I have
transmitted to Dr. Carpenter, who has kindly consented

to examine them. In a letter recently received he says,
' As far as I can see they consist of the ordinary Atlantic

mud, chalk in process of formation, with the ordinary

types of deep-sea foraminifera.'

"
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THE RECENT AURORA, AND A NEW FORM
OF DECLINOMETER

ON Sunday night, the 4th of February', we saw here
the mag-nificent coloured Aurora BoreaHs, which

has been described in Nature, in the newspapers, and
which, I see from telegrams, has been observed at very

distant stations. Indications of the aurora were noticed

here soon after sunset ; but about 6.45 p.m. the whole
eastern portion of the sky became illuminated with red
light, at first faint, but rapidly becoming more and more
intense, while yellow streamers began to shoot up from
the north-eastern arc of the horizon nearly to the zenith.

About the south-west there was also much red and yellow
light ; it was spread over a large apparent area, but was
not so intensely bright or so strongly coloured as that

which lay to the north-east. It too, however, possessed
splendid broad, yellow streamers. The display lasted in

full beauty till about 7.20, but long after that time much
red and yellow light with occasional streamers was to be
seen.

It is strange that the phenomena of the Aurora Borealis

still remain so little imderstood. It would add much to

our knowledge, if those who witness these displays would
make sketches of the appearances at the lime when vei-y

definite forms of the streamers are observed, noting also

the time of the observation very carefully, and the position

of well-known stars and constellations. A comparison of

such sketches, and of notes that might accompany them,
would give us most important data, and might lead to

the determination of the locality of the discharge
Simultaneous observations, at widely different stations,

of the disturbances of terrestrial magnetism that always
accompanied the aurora might, if compared, give us useful

information as to the direction and velocity of the electric

discharge ; and would probably at least help us to decide
whether it is to the discharges themselves, or to earth-

currents, or to both combined, that these disturbances
are due.

I wish to describe an instrument planned by Sir

William Thomson, which may be easily constructed, and
with which the variations of the horizontal component of
terrestrial magnetism can be determined with great accu-
racy.

A fl.1t wooden support, seven or

eight inches high, is fixed on a con-
venient foot furnished with levelling

scrc.vs, and in the face of it a groove,
rather more than four inches long and
about -j'j; of an inch decj', is cut.

From 1x point at the top of this

groove, a v-ery light mirror with
magnets attached—such as is used
in Thomson's reflecting galvano-
meter— is suspended by a single silk

fibre about four inches long; and
ii II V in front of the groove there is

fastened, if the mirror be concave,
a slip of plate glass to keep off

currents of air : or, if it be a plane
mirror, a lens is fastened in front of it, and the remainder
of the groove is covered up with a slip of glass or in some
other way. A lamp is placed in front of the mirror, and
the reflected image of it is received on a scale. The
motions of the reflected light upon the scale indicate the
deflections of the magnet.

Suitable mirrors and lenses arc constructed by Mr.
\yhite, instrument maker, Glasgow. In making the
mirrors, a large number of the lightest circular glasses
used for covering objects on slides for the microscope are
silvered

; and from these those which give an image
perfectly free from di.stortion are selected by trial. Many
of the mirrors formed are much twisted and quite unfit
for US'

; but mirrors are obtained by this plan of selection

rT\

by trial far superior in lightness and in freedom from
distortion to any that can be made by expending
extreme care in the glass-work. To the Ijack of each
mirror four small magnets are attached ; an arrangement
which has been found by trial to give the best result.

The object is to m.ake the mirror with its magnets suffi-

ciently light, and to give it at the same time the greatest

possible magnetic moment. The mirror is three-eighths

of an inch in diameter, and weighs not more than one-

third of a grain.

Plane mirrors arc generally used in Glasgow, and the
lens is of such power that a lamp placed at a distance of
one metre (about 40 inches) gives an im.age at the same
distance from the mirror. The lamp is placed behind a
screen, and in the screen an oval hole is cut and a vertical

wire * is stretched across it. The image of this wire is

received upon a scale. The scale may be set at a distance

of 40 inches (one metre) from the mirror ; that is to say it

may be attached to the screen between the mirror and the
lamp ; or it may be put much farther away, at, say two or
three times that distance. The lamp and screen, with its

slit and wire, must then be brought near enough to the
mirror to throw back the conjugate focus sufficiently.

This arrangement gives of course increased sensibility.

We use for if t paraffin oil lamp, of which the reservoir

is a verj' shallow rectangular vessel. The slit in the screen
is slightly above the horizontal plane through the centre
of the mirror, and the scale slightly below that [plane.

The reflected ray passes below the reservoir of the lamp
to the scale beyond.
Our scales, which are also obtainable from Mr. White,

are divided into fortieths of an inch, and are generally
attached to a piece of wood, cut out so that its curvature
corresponds to that of a circle described with the distance
of the mirror as radius. Thus, by dividing the number
of scale divisions by the distance of the mirror in fortieths

of an inch from the scale, the angle is obtained to which
that number of scale divisions correspond. At a distance
of 5o inches we can easily read the position of the image
of the wire on the scale to less than half a scale division,

which, since the angle turned through by the reflected

beam of light is twice that turned through by the mirror,
corresponds to an angular deflection of about 20".

The great advantage which the arrangement that I

have just described possesses over any that are ordinarily
used for observing rapid variation in magnetic declination
lies in the lightness of the mass moved. The heavy
declinometers employed in observatories are unable,
through their great inertia, to follow accurately the sudden
variations that occur during a magnetic storm.

James Thomson Botto.mley
The College, Glasgow

* A simple vertical slit was formerly used, but the vertical wire in the
middle of the slit, a suegestion of Prof. Tait, is a great improvement, as it

eaatles us to use plenty of light, while it'givcs increased precision to the
reading on the scale.
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THEORELL'S PRINTING METEOROGRAPH
SOME time since brief mention was made of the above

instrument (devised by Dr. A. G. Theorell, of Xybro-
gatan, Stockholm, Sweden— Nature, vol. iv. p. 466)

—

with reference to its having been exhibited at the Lond.on
International Exliibition, 1S71.

Being in possession of a detailed description of the

same, I have thought that a copy with additional remarks
may be of interest in the pages of Nature.

I have no hesitation in saying that this instrument does

not occupy the prominent position to which it is justly

entitled, neither do'' I think that it is so well known

—

whether taken in the light of a wonderful piece of

mechanism, or of excellent workmanship—as it well

deserves to be.

The following is a description of the instrument in

accordance with the original, excepting only that I have
made a few slight alterations in order to render it more
intelligible, the original having been, as I suppose,
translated from the Swedish language, and not well

expressed :^

ISl:!l!!l!!!!:l!!!!!!l:l!i!!:!!;!l!!!!!!!!!!!!l!!lilllitllliil!i:

" Meteorological observations are by this instrument

delivered in tables printed on a slip of paper. Of the

fotir tabular columns \\iQfirst gives the hours, the second

the temperature, the third the degree of humidity accord-

ing to August's method, and the fourth the atmospheric

pressure ; this last (atmospheric pressure) is given in

millimetres, but the first figure, being always a 7, is sup-

pressed. The degrees of the thermometer employed are

those of the centigrade scale, and negative degrees are

expressed by their complements to 100.

" The registration takes place by means of electrical

currents, which are closed by contact between the mercury
in the various meteorological instruments and steel wires

that descend into their tubes. These steel wires are con-

nected, by means of levers and three vertical screws, each
with its respective system of brass wheels with numerical
type engraved on the edges, in such a manner that the

rotation of the wheels causes an upward or downward
motion of the steel wires, so that the point of the scale on
which the lower extremity of the wire is situated, is neces-
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sarily that indicated by the number appearing at the same
moment uppermost on the corresponding wheels. .

"The wheels containing the figures are governed by an
electro-magnetic motor, which, for 'each observation, sets

the three wheel systems successively in motion, until the

corresponding wires have reached the mercury in their

respective meteorological instruments, when the above-

mentioned electrical current instantly arrests the motion,

so that accordingly all three steel wires stop with their

lower extremities each in contact with the surface of the

mercury in its respective instrument. The numbers there-

fore that stand uppermost on the numbered wheels are

just those which indicate the height of the barometer and
of the two thermometers, and now the same electro-

magnetic motor operates upon a printing apparatus which,

after having deposited colour on the type, presses the

slip of paper against them. This being done, the steel

wires are drawn up again by the motor, which stops as

soon as a certain distance from the mercury is attained,

and all is ready for the next observation.
" The interval between the observations is a quarter of

an hour."

Attention is then directed to the following considera-

tions :

—

"The instrument delivers the observations in a form in

which they may immediately, and without further modi-
fication, be used by the meteorologist in his work.

"A very large number of very carefully made compa-
risons have shown that the observations registered by
this method possess an accuracy equal to that which is

generally attained by ocular observation.
" The zinc vessel, in which the upper ends of the ther-

mometers are enclosed, is so air-tight that it is found

possible, by means of chloride of lime and caustic potash,

to keep the enclosed air always free from damp and car-

bonic acid, a precaution which it will be easily understood

is necessary in every climate where the temperature is

liable to sink below the freezing-point, but is still further

necessary to protect both the mercury and the steel

wires from oxidation, and thus preserve the galvanic

contact.
" A meteorograph of this construction has for two years

and three-quarters been in use at the Upsala Observatory,

executing six observations every hour, without any per-

ceptible alteration of the surface either of the mercury or

the steel wires, that could in any way affect either the free

efficiency of the instrument or its degree of accuracy,

which throughout the whole time has been found to be

that above named.
" As the clock which determines the time of the obser-

vations does not require winding up—the instrument itself

restoring the tension of the mainspring every quarter of

an hour— it continues to go A long as the driving force,

i.e., the electrical current, is maintained ; and, as the slip

of paper applied lasts fully three months, it is clear that

that is the period for which the instrument may be left

to itself. The work then requisite is little more than to

take out, cut, and sew up in order the paper of observa-

tions, and replace it with another slip. We thus see that

this instrument requires but very little time and labour of

the person who t.ikes charge of it.

" It is entirely for special reasons that the construction

of the instrument has been limited to the registration

of thermometrical, psychrometrical (hygrometrical), and
barometrical observations, for the method may be applied

advantageously to observations of the course of any phe-

nomena whatever, provided they can be indicated by an

index admitting of galvanic contact. It is, therefore,

applicable for all the now usual kinds of meteorological

observations, and nothing prevents the same instrument

executing and printing them all in one and the same
table."

The following is an extract (giving one hour's instru-

mental readings) of one of the printed forms referred

to in the first paragraph:

—

1 . . 57 . . 130 . . 673

57 . . 1305 • • 6725

57 . . 132 . . 672

57 • 133 . 673
2 . . 57 . . 1335 . . 672

The width of the slip of paper used in these obser-

vations is 4'25 in.

In the Exhibition meteorograph, the timekeeper (re-

ferred to in the eighth paragraph) is merely a watch-move-
ment of moderate size.* In the place of the ordinary
minute-hand there are four, fitted on the same centre and
projecting from each other at right angles in the form
of a cross ; in other words, the points (one of which
resembles what is technically termed a spade- hour hand,
and indicates the time) are 15 min. apart. Every time
one or other of the hands comes opposite the figure III.

it depresses a small steel lever which, through suitable

mechanism, completes the circuit.

I am indebted to Dr. Theorell for a very courteous letter,

dated from Upsala, respecting the block used in the
original description, also to Messrs. Norstedt and Son,
printers to the Swedish Government, for supplying tne

with an electrotype copy of the same through the Swedish
Consulate. John James Hall

ON SLEEP
-\

PROFESSOR HUMPHRY commenced his lecture

by giving a brief account of some of the changes
that take place in the tissues when their function is

active, and explained that during this time a slight

deterioration of structure takes place, which, affect-

ing the voluntary system, the muscles and hemi-
spheres of the brain, causes the sense of tiring, and
necessitates a period of rest for the restoration of the

tissues to their former condition. In the case of the

muscles this rest is provided for by periods, quickly alter-

nating periods, of action and cessation of action. But in

the case of the brain, the actions upon which conscious-

ness, volition, &c., depend cannot be thus frequently

suspended. Their continuance is needed for the safety of

the body during long periods, through the whole day, for

instance ; and longer periods are therefore required for

repair. These are the periods of sleep.

He next took a cursory glance at the different parts of

the nervous system, explaining that the upper regions of

the brain are those which minister to consciousness and
volition, the intellectual operations, &c. He shov/ed that

the functions of these regions not only can long be sus-

pended without interfering with the action of the lower
parts of the brain, which are more immediately necessary

to life ; but that tlrey are very easily suspended—slight

causes, such as a jar, or a shock, or an alteration in the

blood current, being sufficient to stop the action of these

parts and deprive the person of consciousness. The
spontaneous stopping of their action, consequent on the

slight deterioration of their structure from the continuance

of their functions during the day, is the proximate cause
of sleep during the night ; and the periodic recurrence of

sleep is in accordance with the periodicity observed in

several of the nutritive functions, and, indeed, witnessed
in many of the other operations of nature.

After observations upon the condition of the brain

during sleep, the circumstances that conduce to sleep, the
time that should be allotted to it, and other points, the

Professor entered at some length into the subject of dreams.
These he regarded not, as has been supposed by some, to

be a necessary attendant on, or feature of, sleep, but rather

to be the result of an abnormal condition. In the natural

state we should pass from wakefulness to complete uncon-
* On the other side of the instrument to that seen in the engraving,

t Abstract of a Lecture dehvered at the Royal Institution, on Friday,

February 9, by Prof. Humphry.
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sciousness, and vice versa, quickly, almost instantaneously,
and many persons habitually do so. But the transition

period is sometimes prolonged, and stages are observable.
The first thing that occurs is the lowering, or cessation, of
that control over the mental processes which is the highest
of our powers, the one requiring the greatest effort, and
the one most easily lost. In this condition the thoughts
ramble unchecked, chase one another confusedly over the
mental field, and give rise to all sorts of incongruities of
the imagination. At the same time, Ijeing unrestrained,
they are excited, and evince efforts of memory and even
of combination, of which, in the regulated state of wake-
fulness, they are quite incapable. In this way the images
of persons and places " events, and items of knowledge,
long forgotten in the ordinary state, are recalled with
distinctness, and we fancy that new information has been
acquired when it is only forgotten facts that are recalled.

He did not agree with the physiologists who conceive
that dreaming depends upon an inequality in the condi-
tion of different parta of the brain, some being excited or
wakeful, while others are quiescent or asleep. He rather
took the view that all the parts of the cerebral hemispheres
combine in each of the efforts of control, consciousness,
memory, and other mental acts, that all suffer alike from
those efforts, alike need the restoring changes which take
place in sleep, and, xo%<t\htr, pari passu, pass through the
stages on the way to and from sleep, in which dreaming,
sleep-walking, &c., occur.

NOTICE OF THE ADDRESS OF PROF. T.

STERRY HUNT BEFORE THE AMERICAN
ASSOCIATION A T INDIANAPOLIS *

T N a brief notice of the recent address of Prof. Hunt,
' it is stated that, while the discussions show learning and
research, and his review of the progress of opinions with
regard to the Taconic and associated rocks is an able
presentation of the subject, its conclusions are through-
out open to doubts and objections. Since it is fairer to

an author to make special, rather than general, criticisms,

I propose to state here a part of the objections referred to

in that remark. They ate as follows :

—

I. That, while accepting the ordinary views with regard
to most " pseudomorphs by alteration" (crystals chemi-
cally altered without a loss of form\ he rejects them with
respect to those that are silicates in composition ; that is,

he denies that the crystals of serpentine having the form
of chrysolite, pyroxene, dolomite, &c.,are pseudomorphs

;

and the same of those of steatite, having the form of
hornblende, pyroxene, spinel, &c. ; of those of pinite hav-
ing the form of nephelite, scapolite, S:c. ; and so in other
cases ;—notwithstanding that (1) they bear positive evi-

dence of change in having ordinarily no polarising

properties, and no other interior features or qualities con-
forming to the external form ; that (2) the crystalline

forms are just those presented by the species after which
they are supposed to be pseudomorphs, and the idea of
their being real forms of a single polymorphous species is

wholly inadmissible, as pronounced by every crystallogra-

pher who has written on the subject ; that (3) the pseudo-
morphs show all stages in the process of change from in-

cipient to complete alteration, in the latter case not a trace
of the original mineral remaining.

In this assumption, for it is little better, he opposes the
views of every writer on pseudomorphs, excepting one

—

Scheerer ; and Schcerer's chemical speculations, which
are at the basis of his opinions, he rejects, like all other
chemists.

This unwarranted assumption has a profound position

in the system of views on metamorphism which Prof.

* Prof. Hunt's address has been published in the "American Naturalist"
for September, 1871, and, since then, in part, in Nature, Vol. v. Nos. 105,
106. 107. Prof. Dana's reply is reprinted from advance-sheets of SUliviaJt's
yourttal iorw^rAid to us by the author.

Hunt holds, and gives shape and intensity to his opinions
of the views of others.

2. That, in commencing a paragraph with the sentence,
" The doctrine of pseudomorphism by alteration, as taught
by Gustaf Rose, Haidinger, Blum, Volger, Rammelsberg,
D.ana, Bischof, and many others (meaning thereby other
writers on pseudomorphism), leads them, however, to
admit still greater and more remarkable changes than
these, and to maintain the possibilityof converting almost
any silicate into any other"—he grossly misrepresents
the views of at least Rose, Haidinger, Blum, Rammels-
berg, Dana

; and that he completes the caricature in the
closing sentence of the same paragraph, in which he says,
" In this way we are led from gneiss or granite to lime-
stone, from limestone to dolomite, and from dolomite to
serpentine, or more directly from granite, granulite or
diorite to serpentine at once, without passing through the
intermediate stages of limestone and dolomite ;" part of
which transformations, 1, for one, had never conceived

;

and Rose, Haidinger, Rammelsberg, and probably Blum
and the " many others," would repudiate them as strongly
as myself Next follows a verse from Goethe, that is made
to announce his personal vexation with their " sophistries ;"

alias absurdities, as the context implies.

Prof Hunt's rejection of established truth alluded to
under sec. I here manifests its effects in leading him to
misrepresent— although unintentionally—the views of
writers on pseudomorphism

; and to add to his misrepre-
sentation by means of the strange conclusion, that, because
such writers hold that crystals may undergo certain
alterations in composition, therefore they believe that
rocks of the same constitution may undergo the same
changes ; as if it were not possible that external or epi-
genic agencies might reach and alter crystals under some
circumstances of position, when they could not gain
access to great beds of rock. Haidinger, the eminent
crystallographer, mineralogist, and physicist of Vienna,
and one of the most prominent writers on pseudomorphism,
never wrote upon the subject of the alteration of rocks at
all, and this is true of others, against whom the above
charge is made by Mr. Hunt.
With a little clearer judgment, part at least of that

vexation of spirit which required the help of a great Ger-
man poet, and the German language, adequately to ex-
press, might have been avoided.

3. That he charges me with the opinion of Bischof, that
" regional metamorphism is pseudomorphism on a grand
scale :"' when I make no such remark, neither express the
sentiment, in my Mineralogy of 1S54, in which I give an
abstract of Bischol's views and make my nearest approach
to them ; and when, if there was any occasion for a notice
of my opinions, a critic of 1871 should have referred to

the formal expression of them in my " Manual of Geology,"
first published in 1863. The reader will there find the
" diagenesis " of Giimbel, which Mr. Hunt takes occasion
to commend, applied, as had been done by others,
although Giimbel had not then announced it ; and also
other points discussed, with but a brief allusion to
pseudomorphism.
The above remark by Mr. Hunt is not made with special

reference in his address to magnesian silicates, or any
other particular class of siliceous minerals ; but, as the
context shows, to rocks in general. I have held to views
respecting the origin of serpentme which Prof Hunt re-

jects, and have sustained them on the ground that the
pseudomorphous crystals of serpentine show what trans-

formations are chemically possible, and that hence they
may possibly illustrate the changes which beds of rock
have undergone. I have not applied this principle in

accounting for the origin of ordinary metamorphic rocks,

because, as above observed, crystals may often be reached
by agencies which can never reach or aft'ect rock-forma-
tions, and for various other reasons against it. But the
case of serpentine has been regarded as somewhat
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different ; and I have believed, and still believe, that ex-

tended beds of rock have been turned into this mineral
by a method analo,c;ous to that wh-ch takes place in

pseudomorphism. Had Mr. Hunt's statement been made
a special one, restricted to this case, 1 should have had
little objection to it. I may add that the method of origin

for serpentine which I have deemed most probable
(though perhaps not the only method) is one which he
once advocated— that of the alteration of beds of dolo-

mite, or magnesian carbonate of lime, by waters contain-

ing alkaline silicates in solution ; and it has appeared to

me that the facts (i) that serpentine is commonly asso-
ciated with beds of limestone or dolomite, (2) that chry-
solite crystals are sometimes found in these rocks, and
(3) that the forms of crystals of both dolomite and chryso-
lite occur among serpentine pseudumorphs, give strong
support to this view.

Prof Hunt's opinion on this point in 1857 he thus ex-

pressed in a letter to the writer, sent for insertion in " Sil-

liman's Journal," where it appears in volume xxiii. (1857)
at p. 437, as a conclusion to his brief statement.
"Suppose a solution of alkaline silicate, which will

never be wanting among sediments where feldspar exists,

to be diffused through a mixture of siliceous matter and
earthy carbonate, and we have, with a temperature of
212° F., and perhaps less, all the cimditions necessary for

the conversion of the sedimentary ma«s into pyroxenite,
diallage, serpentine, talc, rhodonite, all of which constitute

beds in our metamornhic strata. Add to the above the
presence of aluminous matter, and you have the elements
of chlorite, garnet, and epidote. We have here an ex-

planation of the metamorphism of the Silurian strata of
the Green Mountain range, and I believe of rock meta-
morphism in general." Again, in a letter dated July 6th,

published in volume xxiv., at page 272, he says :

" I have already in a previous note indicated the manner
in which I suppose these siliceous and argillaceous mag-
nesites and dolomites to have been in certain parts of the
formation transformed by the intervention of solutions of
alkaline carbonates into silicates, such as talc, serpentine,

chlorilc, pyroxenite, &c. A further development of my
views of the metamorphism of sediments, with the results

of the investigation of a great many altered rocks, will

appear in the Report of Progress of the Geological Sur-
vey of Canada for the last three years—now in press."

It should be added, that Prof. Hunt acknowledges his

change of opinion in his address. But, in view of it, some
moderating of his positiveness of assertion would have
been reasonable.

4. That he attributes the origin of beds of serpentine
and steatite,—here following nearly Delesse,—to the
alteration of beds of different hydrous magnesian silicates

related to sepiolite (meerschaum), formed in the surface
waters of an era— Palxozoic or earlier—while fossiliferous

rocks were in progress :—when, as a matter of fact, no
such scpiolite-like beds are known to occur anywhere in

nnalterui stratified formations of Palaeozoic orpre-Silurian
time, and they are found of limited extent only in some strata

of comparatively recent origin. The hypothesis, although
deserving of consideration, is therefore without any solid

foundation. The doubts that have been recently thrown
about the Eozoon affect unfavourably the hypothesis,
since these supposed fossils have been made prominent in

its support. The view, if true, would, as Prof Hunt
implies, bring the making of serpentine and steatite rocks
under the kind of metamorphism styled by Giimbel
diagenesis, instead of that of epigenesis ; making them a
result of change without an addition of ingredients from
any external soiirce, like most other metamorphism,
instead of through the agency of outside ingredients. But
it wants facts to rest upon.

5. That he attributes an origin similar to that for ser-

pentine and talc to beds of chlorite and hornblende
;

notwithstanding the fact that chlorite schist and horn-

blende schist—the purest forms of any large beds of these
minerals—are .always more or less impure, and often
graduate into clay slate on one side, and mica schist on
the other ; and that these schists are thus so involved with
others, that if one is derived from ordinary sedimentary
beds, all must be.

6. That he devotes some pages to a " theory of en-
velopment " as a method of accounting for the silicate

pseudomorphs referred to, beginning a paragraph with
the sentence :

—

" By far the greater number of cases on which this

general theory of pseudomorphism by a slov/ process of

alteration in minerals has been based, are, as I shall en-

deavour to show, examples of the phenomenon of mineral
envelopment, so well studied by Delesse in his essay on
Pseudomorphs."
While, in fact, this theory has almost nothing to do with

the subject, since pseudomorphs of serpentine, steatite,

and other species, with regard to which there is the dis-

pute, consist often of pure serpentine, steatite, &c., and
therefore have no envelopcr, and are not cases of en-

Aelopment. This theorj' supposes the material of the

so-called pseudomorph to be an impurity taken up into a
crystal in process of formation—a thing of common occur-

rence ; and, if satisfactory, would account for the want of

conformity between internal qualities and external form.

It is unfortunate for it that, as just shown, it does not
apply where it is wanted.

7. That he makes Delesse the author of the "theory of
envelopment :

"—when Delesse has not proposed any such
theory for cases of ordmary pseudomorphism, but has
simply commenced, and very judiciously, his work on
Pseudomorphs (1859) by distinguishing the examples of

mere impurity, or envelopment, in cr>-stallisation, in order
to clear the way for the actual facts ; and then gives a
long list of admitted pseudomorphs, including in it nearly
all lands so recognised by other authors, and all that

affect the question discussed by Prof Hunt ; serpen-

tine occurring in the list as forming pseudomorphs
after chrysolite, hornblende, garnet ; steatite after py-
roxene, hornblende, epidote, scapolite, mica, topaz, mag-
nesite, dolomite, &c. In his work on metamorphism
(1S61), Delesse takes back none of his views on pseudo-
morphism ; and in his late " Reviews of the Progress of

Geology," down to the last just out (1S71), he reiterates

the ordinary views with regard to pseudomorphism, and
mentions the occurrence of other pseudomorphs consisting

of talc, serpentine, &c.

8. That he cites Naumann as sustaining the " theory of

envelopment :"—when this learned crystallographer and
mineralogist has only commended Delesse's chapter on
the envelopment of minerals in crystals, and presents in

his " Mineralogy" (the last edition of which, that of 1S71,

is now before me) the subject of pseudomorphism in the

usual way, with nothing whatever on the theory of en-

velopment ; and, under the description of the species

serpentine, he speaks of " large pseudomorphous crystals

of serpentine from Snarum which still contain a nucleus
of altered chrysolite."

There is hence no foundation for Mr. Hunt's statement
that his views are " ably supported by Delesse," or any
occasion for the " no small pleasure " he derived from
Naumann's letter ; or any warrant for the remark (p. 47)
that Delesse and Naumann hold the "view" "that the

so-called cases of pseudomorphism, on which the theory
of metamorphism by alteration has been built, are, for the

most part, examples of association and envelopment, and
the result of a contemporaneous and original crystallisa-

tion." These men of science are not to be counted upon
for aid, countenance, or comfort ; though claimed as friends,

it has not been their fault, as they have always a'-owed
the opinions of Haidinger and the " many others." It is

a strange fact that, neither these claimed friends, nor the

many announced opponents, with one or two exceptions,
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hold the views which Prof. Hunt has attributed to them
in his address. We are glad to know that this is not the
usual American method of dealing with authorities.

Gumbel and Credner are the other two claimed sup-
porters of his views. They have sustained Mr. Hunt's
opinions as regards the Eozoon and the origin of the

serpentine constituting it. But whether they disagree with
Haidinger and all others as to pseudomorphs of serpentine,

and of other hydrous silicates, I cannot say.

9. That while setting down the Taconic rocks, and
rightly, as Lower Silurian in age, he denominates the

micaceous gneisses, diorites, epidotic and chloritic,

steatitic and serpentinous rocks, talcoid mica schists,

quartzites, and clay-slates (which are always without

staurolite or andalusite), in fact, the whole range of meta.
morphic rocks, with small exceptions, between the Con-
necticut river and the great limestone formation of the

Green Mountains (admitted to be Lower Silurian), as the

Green Mountain Series, and makes the whole " pre-

Cambriati " in age, although the region has not been
examined by any one stratigraphically with the care

necessary for a positive opinion ; and, although there are

gneisse?, mica schists, and chloritic talcoid (or mica) schists

in the Taconic series, and there'ore of admitted Lower
Silurian origin, which are closely like those of his Green
Mountain Series.

10. That he denominates, in like manner, the gneisses,

mica schists (said to be richer in mica than those of the

Green Mountain Series), hornblendic gneisses and schists,

micaceous and clay-slates containing andalusite, cyanite,

or staurolite, and certain limestones, existing east of the

Connecticut river, as a IVhite Mountain Series, and makes
these a newer " pre- Cambrian " than the Green Mountain
Series :—when there is the same want of stratigraphical evi-

dence as to age as in the former ; and when Prof. C. H.
Hitchcock's discoveries of Helderberg corals (Lower
Devonian, according to Billings, or else upper beds of the

Upper Silurian), at Littleton, not far north of the western

extremity of the White iVIountain Series, makes it more
proba'ole that part of the White Mountain Series of beds

areof Helderberg age rather than pre-Silurian ; and his dis-

covery of labradorite rocks on the south-western margin
of the White Mountains, wholly unlike any of the so-

called White Mountain Series, shows further that a vast

amount of study in the field is needed before the dictum

of any one respecting the age of New Hampshire rocks

is worth much.
It is now proved that there are labradorite rocks in

Waterville and Albany, N.H., on the borders of the

White Mountain region, which zre probabiy oi Laurentian

age ; that on the other side of the White Mountain line,

but 25 miles to the north-northwest, there are fossil-bear-

ing, metamorphic rocks of the Helderbero (upper or

lower) period ; that 100 miles south-southwest, in Ber-

nardston. Mass,, or central New England, there are other

fossil-bearing metamorphic Helderberg rocks, some of the

well-preserved crinoidal stems (as the writer has seen, as

well as read of in the account of Prof Hitchcock) an ineh

in diameter. Who then knows whether all, or any, of

the long intermediate periods of geological time, from
the Laurentian to the Devonian, are represented in the

New Hampshire metamorphic rocks lying between these

limits ? When observation has given positive knowledge,
we may then have several " White Mountain Series."

II. That he has relied, for his chronological arrange-

ment of ihe crystalline rocks of New England and else-

where, larg' ly on litholo,;ical evidence, and commends
this style of evidence, when such evidence means nothing

until tested by thorough stratigraphical investigation.

This evidence means something, or probably so, with

respect to Laurentian rocks ; but it did not until the age

of the ro ks, in their relations to others, was first strati-

graphically asceitained. It may turn out to be worth

something as regards later rocks when the facts have

been carefully tested by stratigraphy. A fossil is proved,

by careful observation, to be restricted to the rocks of a

certain period, before it is used—and then cautiously—for

identifying equivalent beds. Has anyone proved by

careful observation that crystals of staurolite, cyanite, or

andalusite, are restricted to rocks of a certain geological

period ? Assumptions and opinions, however strongly

emphasised, are not proofs.

It is no objection to stratigraphical evidence that it is

difficult to obtain ; is very doubtful on account of the

difficulties ; may take scores of years in New England to

reach any safe conclusions. It must be obtained, what-

ever labour and care it costs, before the real order and
relations of the rocks c^.n be known. Until then, litho-

logy may give us guesses, but nothing more substantial.

Mr. Hunt's arguments with reference to the White
Mountain Series, as urged by him in 1S70, will be found in

Sillintan'sjournal. ii. 1. 83. Both there, and in his address,

may be seen the kind of evidence with which he fortifies,

or supplements, that based on the character of the rocks.

Direct stratigraphical investigation over the region itself,

in which ad flexures, faults, and unconformabilities have

been thoroughly investigated, is not among the founda-

tions of opinion which he brings forward.

He endeavours to set aside the objections to his views

suggested by the existence of Devonian or Helderberg

rocks in central and northern New England ; but he pre-

sents, for this purpose, only some general considerations

of little weight, instead of definite facts as to the extent

and variety of the metamorphic strata that are part of,

because comformable to, these Helderberg beds. Had
he studied up these stratigraphical relations with the

care requisite to obtain the truth, and all the truth,

perhaps he would no longer say— it is " contrary to my
notions of the geological history of the continent to sup-

pose that rocks of Devonian age could in that region

have assumed such lithological characters." Notions often

lead astray. James D. Dana

NOTES
The Royal Horticultural Society has taken a step which may

prove very advantageous to the interests of science, namely, the

appointment of a botanical Professor, who, by lectures, answers

to personal inquiries, and other means, shall assist in establishing

a more correct knowledge of the principles of botany and hord-

culture, and of the names of plants, among those of the Fellows

and their gardeners who are desirous to profit by the opportunity.

Among the dudes of the Pro'essor of Botany will be to conduct

the scientific business of the society, both horticultural and

botanical ; to enter into communication with horticultural and

botanical establishments at home and abroad ; to conduct the

meetings and edit the publications of the society; to give courses

of lectures on scientific botany to the gardeners and others ; and

to have a general superintendence of the gardens at Chiswick.

The appointment to this office of Mr. W. T. Thiselton-Dyer,

late Professor of Botany at the Royal College of Science,

Dublin, is a guarantee that the cultivation of scientific botany

will not be neglected.

Dr. David Ferrier has been appointed Professor of

Forensic Medicine at King's College, London, vice W. A. Guy,

M. B., resigned.

The Secretary of State for India has appointed Mr. A. G. Green-

hill, Fellow of St. John's College, Cambridge, Professor of

Applied Mathematics at the Civd Engineering College, Cooper's

HiU. Mr. Greenhill graduated as Second Wrangler in 1870,

and was bracketed equal with the Senior Wrangler for the Smith's

Prize ; he also gained a Whitworth Scholarship while an under-

graduate.
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The Radcliffe trustees at Oxford, anxious to aid one or more

advanced students in the scientific study of preventative or

curative medicine, offer 10/. a month, for three months, to a

student of St. Bartholomew's, Guy's, or St. George's Hospitals,

desirous of working for that time in 0.<ford. He will have

opportunities of studying physics, chemistry, geology, the higher

parts of biology, clinical and sanitary medicine. Candidates must

be recommended on intimate personal knowledge by the Dean or

secretaiy of their medical schools, and will not be submitted to

an examination. The first election will be in the last week of

February. There will be an election of another student in April.

A GENTLEMAN named Millard has bequeathed to the Presi-

dent and Fellows of Trinity College, Oxford, 8,000/. for the

advancement of mathematical and general science.

The University of St. Andrew's has conferred the degree of

LL.D. on Mr. Archibald Cunningham Geikie, Professor, of

Mineralogy and Geology in Edinburgh University.

The Royal Irish Academy have granted from the fimd at

their disposal for scientific research, the following :— 50/. to C.

R. C. Tichborne, for Researches on the Dissociation of Salts in

hot solutions, and on the History of the Terebenes ; 30/. to E.

T. Hardman, for Chemico-Geological Researches ; 25/. to Prof.

R. S. Ball, for Researches in the Motion of Vortex Rings
;

25/. to Prof S. Downing, for Researches on the Motion of

Water thiough Curved Tubes; 50/. to P. S. Abraham, for

Biological Researches on the Coast of Madeira.

Robert Patterson, F.R.S., died at hs residence, Belfast,

on the 14th. He was born in April 1802. Educated at the

Belfast Academy, in his early days he contemplated the Irish

Bar as a profession, but finally devoted himself to mercantile

pursuits. At a very early age he was an ardent student of

Natural History, and in 182 1 he joined with a few others to

form the Natural History Society of Belfast. Among the first

papers read before this Society were a series by Mr. Patterson

on the insects mentioned by Shakespeare, which were afterwards

published. His most important contribution to biological

literature was, perhaps, his "Zoology for Schools," the first

part of which appeared in 1S46. This little work proved a

great success. It was adopted by the Commissioners of Irish

National Schools, and also by the Committee of Education in

England, and most certainly gave a great impulse to the study

of Zoology among the school classes of Great Britain. This

led to the issue in 1853 cf "Zoological Diagrams," large

coloured plates whicli have proved of material assistance

to both the teacher and the taught. He was a member o!

the British Association in its early days, and we believe

that the daily printed "Journal of Proceedings" was an

idea that originated with him. Of the different positions of

honour and trust held by Mr. Patterson in his native town, we

need not here speak. He vva5 elected a member of the Royal

Irish Academy in 1856, and a Fellow of the Royal Society in

1859. His genial and kindly presence will be missed by very

many of hij old and young friends.

Harper s Weekly notes the death of Mr. W. Harper Pease, at

Honolulu, about the last of July, 1871. This gentleman was an

American, born, we believe, in Pennsylvania, and was occupied

for a long period in natural history pursuits. During the Mexi-

can war he visited that country, under the protection of the

American army, and madeextensive coUectionsof birds, which were

deposited in the Academy of Natural Sciences at Philadelphia,

among them some new species described by Mr. Cassin. About

the year 1853 he visited the Sandwich Islands, and occupied

himself for a time as a surveyor, and was sufficiently well pleased

with the climate and country to remain there, marrying a native,

and adapting himself to the customs of the people. During the

whole of his residence in Polynesia he was engaged in studying

the mollusca of the Sandwich Islands, and gradually extended

his research to the species of all the Polynesian group, making
collections either directly or through the medium of Mr. Garrett

and others. Numerous communications from his pen upon
Polynesian conchology have appeared in the youryial dc Coit^

chologie of Paris, the Conchologkal yoiiriial of Philadelphia,

the Proceedings of the Zoological Society of London, and
elsewhere, and he has long been recognised as a thorough

naturalist and reliable author. He had accumulated around him
at Honolulu a very large library of conchological works, which,

indeed, lacked few if any of the more important treatises. He
enriched the principal cabinets of America and Europe by fur-

nishing extensive collections, by which means he obtained, in

part, the facilities for procuring the books needed for his in-

vestigations. He was for several years in ill health, and his

death by consumption was not at all unexpected by his friends.

We also learn from Harper's M'eekly of the death in Reading,

Pennsylvania, on December 26, 187 1, of Mr. Charles Kessler,

in the sixly-sixth year of his age. Mr. Kessler was known
as an ardent and successful student of entomology, devoting

himself to the lepidoptera, or butterflies, and bringing together

a very large collection of insects of this order. We have not

heard what disposition is to be made of this collection, but

we presume it will ultimately come into the possession of some

one of the natural history museums of the country.

Prof. Wvville Thomson has been prevented from lec-

turing to his students for the past fourteen days, owing to a mild

attack of continued fever. He hopes, however, to be able to

begin again on Wednesday next. Dr. Cfiristison has also been
laid up for some day;, owing to an attack of ephemeral fever.

We learn from the Academy that the African traveller and

botanist. Dr. Schweinfurth, has happily returned in safety to

Europe, and though he has suffered the loss of the greater part

of his invaluable collections and drawings, he has brought back

a harvest of information and experience which places his journey

among the most succersful of modern times. After his great

journey west of the Upper Nile, in the country of the Niam-

Niam and Monbuttu, he made a short excursion from his head-

quarters, the Seriba Ghatta, westward to Kurkur and Danga,

positions formerly visited by Petherick, arid returning, planned a

much more extended journey, when a fire broke out in the

Seriba Ghatta on the 2nd of December, 1S70, which not only

destroyed the station, but with it the whole property of the

traveller. Fortunately, a portion of his collection was at that

time already on its way to Berlin. Provided with a few necessaries

at Seriba Siber, the headquarters of the Egyptian troops, the

indefatigable traveller made a tour in a part of Fertit hitherto

unvisited by Europeans from December 1870 to February 1871,

during which he found that the Bachr-el-Arab is unquestionably

the main stream of the basin which mouths in the Nile at the

Bachr-el-Ghazal. Having been deprived by the fire of every

instrument by means of which any mechanical reckoning of the

distances traversed during this journey could be made, the ex-

plorer, with an energy perhaps unexampled, set himself the task

of counting each step taken, and in this way constructed a very

satisfactory survey of his route.

Harper's Weekly announces the receipt of advices as late as the

5th of November from Mr. William PI. Dall, whose return to

Alaska under the auspices of the Coast Survey we have already

chronicled. Mr. Dall is well known for the encyclopedic work
published by him some time ago upon Alaska, the result of

several years' residence in that region. His present [losition gives

him unusual advantages for observation and research, and will

doubtless be made the most of in gathering an important mass of
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information. He is now stationed at Iliuliuk, in Unalaska, and
engaged in surveying harbours and taking soundings, and generally

in gathering such information as to the shores and their adjacent

waters, the tides and currents, as will be to the interest of com-
merce and navigation. He is also using his opportunities in

dredging for marine animals, and in making collections of natural

hi-tory, of which he has already accumulated quite a number.

The first contribution to science from the Haslo- expedition,

under Prof. Agassiz, appears in the form of a letter addressed to

Prof Peirce, dated St. Thomas, December 15. In this it is

stated that, in the course of the frequent examination of the

floating Gulf-weeds made daily, for the purpose of collecting the

marine animals that usually inhabit them, a mass of this weed
was found, the branches and leaves of which were united to-

gether by fine threads, wrapping it in every direction into the

form of a ball. The threads forming the connecting material

were elastic, and beaded at inteiTals ; the beads being some-

times close together, sometimes more remote, a bunch of

them occasionally hanging from the same cluster of the

threads. From the accounts of the professor it would ap-

pear as if a globular mass had been formed by wrapping up
a small quantity in the thread, and then adding more, and
continually wrapping it up, until a ball of considerable size

was produced. A careful examination of these beads showed
that they were in reality the eggs contained in the substance of

the threads, and in some the embryo was sufficiently far ad-

vanced to prove that they belonged to a fish. The mass was
preserved and watched until some became detached and were

free in the water ; and by a very interesting process of critical

investigation, the fish icself being too small for identification, it

was ascertained, mainly through the structure of the pigment-

cells, that they belonged to a small species, quite common in the

Gulf Stream, known as CliironcLtes pictus. In this genus the

pectoral fins are supported on arm-like appendages, giving them
the power of hands ; a somewhat similar structure in some allied

forms enabling them, when thrown on the shore, to walk or

crawl back leisurely into the water. It is somewhat remarkable

that these eggs should hive been found in the month of Decem-
ber, when the great majority of species lay their eggs in early

spring. It is possible that CJiironccUs picius may be an exception

to the general rule. A scarcely less interesting peculiarity is seen

in regard to the eggs of the goose-fish, or the common fishing-

frog, of the Atlantic coast. This is an extremely hideous-looking

species, shaped like a much-depressed tadpole, with an enor-

mous head and huge mouth, and sometimes weighing from fifty

to one hundred pounds. It is known to naturalists as Lophius

aiiicricanus. The eggs of this species are contained in an im-

mense flat sheet of mucus, sometimes thirty or forty feet long,

and twelve to fifteen wide, which, when floating along the sur-

face of the ocean, resembles nothing so much as a lady's brown
veil. The mucus is so tenacious as to admit of being wrapped
around an oar and dragged on board a vessel, but is extremely

slippery, and readdy escapes from one's grasp. The eggs, or

embryos, are disseminated throughout this sheet at the rate

of ten to twenty to the square inch, and by their brownish
colour tend to give the impression just referred to. The num-
ber of eggs in one of these sheets is enormous, in some in-

stances exceeding a million.

The GarJcner's Chronicle inquires whether the physicians or

the lecturers on Botany at St. Thomas's Hospital and King's
College Hospital, London, respectively, have been consulted as

to the planting that has been lately carried on in the enclosures

facing the buildings we have mentioned. We can hardly suppose
that these gentlemen can have had any voice in the matter, since

they must be too good physiologists not to know what must be
the inevitable result of such operations. At St. Thomas's the

expenditure for evergreen shrubs must have been very con-

siderable. There are scores of such things as Liboccdrus decurrens,

Ciiprcssus Lmvsoniaiia, T/iiijopsis borcalis, WelUnglonia, and th e

like, which are certain to die. The selection of evergreen shrubs

for the Thames Embankment (north) is sufficiently unfortunate,

but for reckless planting commend us to the Hospital of St.

Thomas. At King's College Hospital the planting has been
more modest, the victims consisting merely of cherry laurels.

Surely we might have looked for a little common sense in such
establishments as we have alluded to.

At the Wisbech District Chamber of Agriculture, held on
February ist, some very interesting remarks were made by Mr.
S. H. Miller, advocating the establishment of a County Agricul-

tural Laboratory in which chemistry, botany, and agricultural

meteorology might be prosecuted, in which young farmers might
get a scientific training, and to which soils and manures might be
sent for analysis. The warmth with which the proposal was re-

ceived by those present augurs well for the manner in which sub-

jects of this kind are now taking hold of the agricultural and
commercial mind. We heartily commend the subject to the

attention not only of Chambers of Agriculture, but of Chambers
of Commerce throughout the country.

Equally satisfactory was the reference made at the half-

yearly meeting of the Scottish Meteorological Society, held on
January 2Sth, by. Mr. Milne Home and Mr. Melvin, to the ex-

tent to which this country is lagging behind in its endeavours
to increase our knowledge in scientific agriculture. The follow-

ing resolution was passed at the meeting:— "This meeting
having had explained to it a scheme proposed by Commodore
Maury, of America, for obtaining reports from all countries of

the state of growing crops, and also of the weather in the dis-

tricts where these crops are growing, so as to warrant correct

estimates of these crops as regard both quantity and quality ;

and having learnt that an influential agricultural society in

America has approved of the scheme, and applied to the United
States Government to carry it out, and to invite the co-operation

of the Governments of other countries, agree to express a general

approval of the scheme, and remit to the Council to make a

favourable answer to Commodore Maury's communication."

At the recent annual conversazione of the Sheffield Literary

and Philosophical Society, the annual address was delivered by
Mr. H. C. Sorby, F.R.S., as president. Among the remarkable

inventions of the year he referred eipecially to the honour done to

the town by Mr. Earnshaw's new method of integrating partial

differential equations, and to the invention of the Moncrieff gun-
carriage, where, by a simple application of mechanical principles,

the force of the recoil is utilised, and made instrumental in pro-

tecting the men and the gun, and employed to raise it into a
position for the next shot.

The pages of the " Public Ledger Almanack " are filled with
far more sensible matter tlian usually finds its way into similar

publications. We find articles on the atmosphere, on the various

descriptions of weather signals, and on the United States Coast

Survey.

M. QuETELET reprints a eulogium on the late Sir John
Herschel, spoken before the Academy of Science of Brussels, of

which he was an associate.

Mii. Fairgreve, the proprietor of Wombvvell's No. i

Menagerie, is retiring from business, and is going to dispose of

the stock. The horses requisite for the dragging of the vans
were sold the other day in Edinburgh, and realised over 1,400/.

This sum gives a slight insight into the large capital invested

by the owners of menageries. It is not known what he is going

to do with the animals. There is some talk of another Zoological

Garden being formed in Edinburgh, but nothing definite.
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AERIAL NA VIGA TION IN FRANCE *

•yilERE has been a most interesting sitting at the Academy
' of Sciences, at which M. Dunuy de Lome read a report on

his newly tried and apparently successful system for steering air

balloons. M. de Lome is one of the most eminent—if he is not the

most eminent—of living French engineers. He was the first to

apply steam to ships of war, and lie was one of the earliest de-

signers of ironclad frigates. The piercing of a tunnel under the

English Channel is another of M. Dupuy de Lome's long-

cherished projects, and he is one of the engineers who are about
to commence that gigantic enterprise. During the siege of Paris

by the Prassians, M. Dupuy de Lome offered to construct a

balloon which should have steering powers of its own, and so

not be totally at the mercy of the winds. That some sort of

guiding power was required for the balloons which were de-

spatched from Paris durintj its investment by the Germans is

shown by the fact that, out of sixty balloons sent out during that

period, no less than fifteen failed to caay their contents to a

place of safety, some falling into the sea and several into the

hands of the Prussians. After much tiresome delay, M. Dupuy
de Lome's plans were accepted by the Government of National

Defence, a credit of 40,000 francs (1,600/.) was opened for him,

and he began to construct his balloon at the Palais de I'lndus-

trie, in the Champs Elysees. So great was the difficulty, how-
ever, in constructing an immense balloon on a totally new system,

in a city completely cut off from the rest of the civilised world,

that M. Dupuy de Lome's huge machine was not ready until just

four days before the capitulation. When that event took place, the

balloon had to be packed up and hidden away from the prying eyes

of the Germans when they partially occupied Paris. Then came
the Commune, and all the disorganisation which followed. It

was only after much difficulty that M. Dupuy de Lome obtained

permission to make use of the buildings of the Fort Neuf at

Vincennes, whence, on the 2nd inst. , he started on his trial trip.

Before proceeding to quote from M. Dupuy de Lome's most in-

teresting report, it may be as well to say a few words as to the

end which the eminent aeronaut has proposed to himself. He
does not pretend to be able to make independent progress in the

teeth of the wind, but only to deviate from the direct set of the

wind when running before it. He does not hope ever to be able

to beat to windward, but only to tack to right or left with the

wind. A sailor would say that M. Dupuy de Lome wanted to

be always running free with the wind on the quarter. So if the

wind set straight from Paris to Brussels, an ordinary balloon

could only land at some point between Paris and Brussels, or

else beyond the Belgian capital. But with a balloon constructed

on M. Dupuy de Lome's system, the areonaut might steer his

course either on the port or starboard tack, and might descend

at London or Cologne, as he saw fit.

Having said this much, let me try to describe the balloon

which M. Dupuy de Lome makes use of. Let your

readers imagine a gigantic egg of inflated silk, the longer

axis being horizontal ; to this egg is attached an oblong

car, something the shape of a punt. The motive of the

inventor in choosing the ovoid form was at once to obtain

greater stability for the car than could be hoped for with

the old balloons, and at the same time to give the least possible

hold to the wind. The diameter of the balloon is about two-

fifths of its horizontal length from point to point. I take the

'following dimensions from M. Dupuy de Lome's highly interest-

ing report, read before the Academy of Sciences, only changing

French metres into feet for the convenience of EngUsh readers.

Total length from end to end . . . . 1 1 S ft. 6 in.

Diameter at the point of greatest circum-

ference 49 ft. 2 in.

Diameter of the screw 29 ft. 6 in.

Number of blades 2

Number of turns of the screw in a mi-

nute, when the balloon is going eight

kilometres (five miles) an hour faster

than the wind 21

M. Dupuy de Lome thus describes the rudder by which his

balloon is steered :

— "The rudder is a plain triangular surface.

It is made of unvarnished calico, and is kept in its place by a

horizontal yard six metres long at its lower extremity. It can

* Reprinted from the Daily News,

turn easily on its forward extremity. The height of the rudder
is five metres, and it has a superfices of fifteen metres." The
car is next described— it is of wicker-work, and of sufficient

size to contain comfortably the windlass for the screw, and eight
men to work it ; tlic ventilator with which to manage the small
b.illoon—we shall have to speak of this presently— and the man
who attends to it. In all, fourteen persons can be carried in the
car. The driving screw is directly carried by the car. The shaft

of the screw is a hollow steel tube. This shaft is constructed so
as to allow of the screw being easily dismounted when a landing
is effected. The rudder is fixed to the balloon itself, and the
screw, as we said, is below it, and immediately attached to the
car. Two blades only are used in the screw instead of four,

because when the ground is touched the two blades can be
placed horizontally, so as to escape injury. Were there four
blades, the screw would be almost certain to be broken when-
ever a landing was effected. The windlass which turns the screw
is worked by four, o', if necessary, eight men, in a similar manner
to the steering wheel of a ship—only the wheel is placed parallel

to the axis of the car, instead of at right angles to it, in order to

lessen the rolling occasioned by the movements of the men working
the windlass. The material of which the envelope of the balloon
is composed is white silk, weighing 52 grammes, not quite 2 oz.

to the square metre, and a coarser lining weighing 40 grammes
the square metre, and seven coatsof india-rubber, which together
weigh iSo grammes, a little over 6 oz. the square metre. Thus
the whole weight of the external web of the balloon is 273
grammes, about 9 oz. to the square metre. In order to render
the web of the balloon totally impermeable to the hydrogen gas
with which it is inflated, the silk Avas pain'ed over with a sort of
gelatinous compound, invented by M. Dupuy de Lome. The
total weight of the two balloons when ready to start was 570
kilogrammes, or ra'her more than half a ton. The web of the
balloon was reckoned to be capable of supporting a pressure

of over 2,000 pounds to the square yard. I have mentioned the
smaller balloon ; this is, more correctly speaking, only a division

as it were of the larger balloon. It is formed by means of an
inner skin, separating the bottom of the balloon from the rest.

This compartment occupies about one-tenth of the whole cubic
space of the balloon, and serves to keep it stiff, and of the re-

quired shape. By these means i\I. Dupuy de Lome has attained

the two ends he proposed to himself, viz., first, permanence in

the shape of the balloon ; and, secondly, he has been able to

give the whole apparatus an axis decidedly parallel to that of the
force of propulsion.

liaving thus endeavoured to give some account of the new
aerial navigator—no easy matter without diagrams—it only re-

mains for us to say a few words about M. Dupuy de Lome's
first experimental trip. There was half a gale of wind blowing
at the time he started, and the screw had been slightly damaged.
The spirited inventor did not hesitate, however, to make his

contemplated ascent. The end justified his confidence ; for not
only was he able to land near Noyon, in the Department of the
Oise, some seventy miles north-east of Paris, but his balloon
more than answered his expectations. The screw, when worked
by four men, drove the balloon eight kilometres (about five miles)

an hour quicker than the rate at which the wind was blowing
;

so that M. Dupuy de I.-ome not only " went like the wind," but
actually went faster than the wind. By the use of the rudder
the course of the balloon could be altered eleven degrees either

way from the set of the wind, making a total deviation of twenty-
two degrees. This is, of course, the greatest and most noteworthy
result obtained by the new aerial machine. It may possibly be
asked, What is the use of the screw when the wind carries your
balloon at the rate of fifty-four kilometres, or nearly forty miles

an hour? The answer is, that without the screw the rudder
would be of little or no use. Every one knows that a ship with-

out way on her steerage-way, as it is called, is nearly impossible
to steer. And a balloon which has not, like a ship, a second
element for the rudder to work on, is still more at the mercy of
the wind. The next question is whether the screw cannot be
turned by steam instead of by manual labour. But fire and
hydrogen gas are bad neighbours, and the introduction of a steam-
engine into the car—although it was hazarded some twenty years

ago by one of our countrymen, Mr. Henry Giffard—would expose
the aeronauts to the dangers of an explosion, followed by a descent

to the earth, doubling in rapidity every sixteen feet, in accord-

ance with the law of gravitation. Even with a steam-engine on
board, there does not seem much cause to fear the "airy navies"

of the inventor of ironclad ships just at present.
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SOCIETIES AND ACADEMIES
London

Linnean Society, February 15.—Mr. G. Bentham, F.R.S.,
president, in the caair.—Prof. Wyville Thomson, F.R. S., Prof.

AUman, F.R.S., and Prof W. T. Thiselton- Dyer were elected

Fellows.— ''On the Habits, Structure, and Relations of the
Three-banded Armadillo," by Dr. J. Murie. This animal is

distinguished from the other members of the order Edentata by
its habit of rolling itself into a ball like a hedgehog. The three
bands act a? liinges, by means of which this roUing-up is

effected. It is also peculiar in walking on the points of its toes,

instead of, like other armadillos, on the whole foot. It may be
considered as a connecting link from the armadillo to the extinct

glyptodon, and thence to the megatherium, and so on to the
pachyderms.—"On a Chinese Artichoke-Gall," by A. Miiller.

— "Comparative Geographical Distribution of Butterflies and
Birds," by \V. F. Kirby. The total number of species of birds

is stated by Dr. Sclater as 7,500, and that of butterflies is about

7, 70O1 showing a remarkable closeness. If the surface of the
globe is marked off into the divisions proposed by Dr. .Sclater,

we find in the Palnearctic region (Northern Europe and Asia),

including about 14,000,000 square miles, 630 species of butter-

flies and 630 of birds ; in the Indian region, includmg Asia south
of the Himalayas, about 1,200 butterflies .and 1,500 birds ; in the
Australian region 725 butterflies and 1,000 birds ; in the Nearctic
or North American region, 4S0 butterflies and 660 birds ; in the
Neotropical or South American region, 4,200 butterflies and
2,250 birds; thus, in five divisions there is a preponderance of

birds, which is balanced by a very large excess of butterflies in

the sixth region. —An interesting discussion followed, in which
Mr. A. R. Wallace, Mr. Sharpe, Mr. Stainton, and others took
part, and it was shown that if Dr. Gray's estimate of the number
of species of birds is taken, viz., 10,000, which is no doubt more
correct than Dr. Sclater's, the apparent parallelism vanishes

;

that in limited districts, as the British Isles, there is no resem-
blance between the number of butterflies and of birds ; that in

Mr. Kirby 's paper no reference is made to the number of birds
in each region that are migratory, a most important consideration

;

and that the conditions of the natural features of the country, as

the prevalence of forests, may be favourable to the abundance of
insects, and unfavourable to that of birds.

Chemical Society, February 15.—Dr. Frankland, F.R.S.,
president, in the chair.—Prof Roscoe, F.R. S. ,

gave an account
of some of his recent researches on the element tungsten, under
the title " C)n the study of some tungsten compounds." The
author, after giving a short resume of the labours of other

chemists on those compounds of tungsten which he had been
investigating, proceeded to describe their properties, and the

methods of preparation he had employed to obtain them. As
the result of his labours he has definitely settled that the metal
tungsten is a monad element with the atomic weight 184, and
has also showed the cause of the error of the French chemist
Persoz, who assigned 153 as the atomic weight. A collection of
very fine specimens of tungsten compounds was exhibited by the
Professor.

Royal Geographical Society, February 12.— Sir H. C.

Rawlinson, K.C. B., president, m the chair. The President an-

nounced that the expedition for the search and relief of Dr.
Livingstone left England on Friday last, and was at that moment
probably crossing the Bay of Biscay en route for Zanzibar. The
subscriptions from all sources, includmg the balance of the
Government grant lying at Zanzibar, amounted to nearly 5,000/.

Of this sum about 2,800/. will have been expended by the time
the expedition leaves Zanzibar for the interior ; the remainder
would be 'held in reserve for contingencies very likely to occur.

He read also to the meeting a letter from Earl Granville to the
Sultan of Zanzibar, stating the great interest the Government and
people of England took in Dr. Livingstone, and recommending
the expedition organised by the Royal Geogiaphical Society of
England to his Highness's good offices ; and another to Dr.
Kirk, Acting Consul at Zanzibar, authorising him to apply 654/.,
the balance of thej Treasury grant of 1S70, to the purposes of

the expedition. So far everything connected with the expedition
had been most satisfactorily and expeditiously carried out ; and
a message ordering the preparation of escort and porters at Zan-
zibar, sent as far as Aden by telegraph, would reach Zanzibar in

the uninrecedentedly quick space of fourteen days. Letters had
been received from Dr. Kirk of so recent a date as Dec. 16, and

they informed us that no news whatever had been received since
September from the interior, but that the war between the Arabs
and the people of Unyamwezi would be continued. This would
necessitate the adoption of an entirely new route by the expedi-
tion now on its way.—Letters were then read concerning Sir
Samuel Baker's expedition. The President stated that he had
received from the Prince of Wales the original letters of Sir
Samuel, copies of which his Royal Highness had sent to the
Times. A letter, three days later in date, contained the news
that a fertile portion of the Bari territory beyond Gondokoro had
been acquired, and that Lieut. Baker would have charge of the
steamer for the navigation of Lake Albert Nyanza.—A paper
was then re.ad by Sir Harry Parkes {British Minister at Japan),
entitled " Captain Blakiston's Journey round the Island of
Yezo." Sir Harry explained that his office with regard to the
paper was that of reducing into readable bulk the voluminous
journals which Captain Blakiston had communicated through
him to the Society, and of adding some necessary explanations.
Yezo was the northernmost island of Japan, larger by 3,000
square miles than Ireland, and rising in importance from its

position and its great fertility and mineral wealth. Captain Bla-
kiston, the we!l- known explorer of the Yang-tsze-Kiang, since
resident in Hakodadi in the south of Yezo, had enjoyed the
peculiar advantage of travelling with the privileges of a Japanese
official. He went by sea to Akis Bay, on the south-east coast,

and thence by land almost entirely along the sea coast (the in-
terior being without roads or Japanese settlements) round the
island to Hakodadi. The native inhabitants are the singular
isolated people called Hairy-men, or " Ainos," a robust race,
apparently of Aryan extraction, and nearest allied to certain sec-
tions of Sclavonians, distinguished by the thick growUi of hair on
the body, as well as head and beard.

Photographic Society, February 13. — The ofticers and
council for the ensuing year were elected, and the accounts of the
society explained by the treasurer, who reported the society free
from debt and with a satisfactory balance in hand. The report
of the council was read and adopted.—Dr. Anthony read a paper
"Oa various modes of Plate-cleaning." He stated that his ex-
perience went to show that the employment of cyanide of potas-
sium was better than any other agent for the purpose, the plates
being treated for a very brief period in the cyanide solution and
then washed in water. He found mechanical methods generally
rendered the bath unclean, and for this reason also deprecated the
application to the glass plate of an albumen substratum. The
specimens of Niepce de St. Victor were exhibited.

Edinburgh
Royal Society, February 19.—Sir Alexander Grant, Bart.,

vice-president, in the chair.— i. "Remarks on Contact-Electri-
city," by Sir William Thomson. 2. "On the Curves of the
Genital Passage as regulating the movements of the Fcetus under
the influence of the Resultant of the Forces of Parturition," by
Dr. J. Matthews Duncan. 3. " On a Method of Measuriirg the
Explosive Power of Gaseous Combinations," by James Dewar.
4. " Note on Modification of Sprengel's Mercurial Ah'-Pump,"
by James Dewar. 5. Prof Alexander Dickson exhibited a series

of Abnormal Fir Cones, with remarks.

Paris
Academy of Sciences, February 12.—MM. Delaunay and

Serret protested against the insertion in the Comptes Reiidits of a
note by M. Renou relating to asserted inaccuracies in the publi-
cations of the Paris Observatory.—The controversy on fermenta-
tion and heterogeny was continued by M. Pasteur reading a reply
to M. Fremy, and M. Chevreul a communication on the history

of ferments after Van Helmont. M. Engel also presented a mor-
phological investigation of the various kinds of alcoholic fermerrts,

which he describes as forming two genera, Saceharomyces{Vi<iye.n)

with seven species, and Carpozyma (gen. nov. ) with one species.

The characters of these forms were illustrated with outline

figures.— M. Bertrand presented the solution of an arithmetical

question by M. Bougaev ; M. Serret a note by M. E, Combescure
on some points in the inverse differential calculus ; and a note by
M. A. Mannheim on the determination of the geometrical con-
nection which exists between the elements of the curvature of
the surface of the principal centres of curvature of a given
surface.—M. de Saint-Venant presented an elaborate report upon
a memoir by M. Kleitz, eniitled, " Researches upon the molecu-
lar forces in liquids in motion, and their application to hydro-
dynamics."— M. de Pambour read a note on the theory ofhydraulic
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wheels, relating to the reaction-wheel.—M. Saint-Venant com-
municated a note by M. Boussinesq on the equation of the partial

derivatives of the velocities in a homogeneous and ductile solid

undergoing deformation parallel to a plane.—-M. Serret presented

a note by M. de Tastes in reply toa recent note by M. Ciotti on
the employment of vibrating elastic plates as a means of

propulsion. M. de Tastes stated that the elastic plate propeller

is his invention, communicated by him to M. E. Ciotti.—M.
E. Dubois presented a reply to M. Ledieu's objections to

the employment of the marine gyroscope.—M. Delaunay pre-

sented a note byM. C. Wolf on the reflecting powerof mirrors of

silvered glass, and their application to astronomical purposes.—

A

note by M. D. Genez on the absorption-binds produced in the

spectrum by solutions of hyponitrous, hypochlorous, and chlorous
acids, was communicated by M. H Sainte-Claire Deville.—

A

note by M. Baudrimont on the recent experiments of M. Poey
with regard to the influence of violet light upon vegetation was
read, in which the author stated that lie had arrived at totally

different results, having found that violet light was fatal to vege-
tation. —A great number of communications from all parts of
France, and also from Belgium, Switzerland, and Algeria,

relating to the aurora of February 4, were laid before the
Academy ; they included notices of magnetic disturbances

observed in the telegraphic lines.—M. Delaunay presented a
paper by M. E. Stephan containing a list of nebula; discovered
and observed at the Observatory of Marseilles. —M. E. Vicaire

read a reply to Father Secchi's observations on the temperature
of the solar surface.—Some remarks were read by M. Harting
on the saccharine matter observed by M. Boussingault on lime
trees, which he ascribed to the action of aphides in accordance
with the commonly received opinion. He stated that the saccha-
rine secretion produced by those insects consists in great part of
cane sugar. M. Boussingault ^in reply said that in the case
observed by him the saccharine e.-cudation appeared before the
aphides, and that it contained cane-sugar, grape-sugar, and
dextrine.—M. I^e Verrier also read an extract of a letter from M.
FoUie on this subject.—M. Bussy presented a report upon a
memoir by M. Louvel, describing a process for preserving grain
in vacKi'. The author suggested storing grain in air-tight grana-
ries, in which a partial vacuum may be produced by a powerful
air pump ; he described the construction of the apparatus, and
stated that a granary such as he proposed of the capacity of ten
cubic metres (about 370 cubic feet) and containing loohectohtres
of wheat would cost 750 francs. He stated that by this process
the ravages of insects are effectually stopped.

BOOKS RECEIVED
English.—The Origin of Species, 6th edition : C. Darwin (Murray).—

Transactions of the Society of Biblical Archaeology, Vol. i.. Part I. (Long-
mans).—Index of Spectra : W. M. Watts (H. Gillman).—Recollections of
Past Life : Sir H. Holland (Longmans).—New Theory of the Figure of the
Earth ; W. Ogilby (Longmans).

PAMPHLETS RECEIVED
English.-Eighth Annual Report of the Belfast Naturalists' Field Club

for 1871.—Italy in England.—Five Speeches on the Liquor Traffic : G. O.
Trevelyan —Description of a new Anemometer; J. E H. Gordon.—Psychic
Force and Modern Spiritualism ; W. Crookes.—On the Mechanism of
Accommodation for Near and Distant Vision : Dr. R. E. Dudgeon.—Address
of Tho>. Hawkesley on his Election as President of the Institution of Civil

Engineers. —The Reflecting Media of the Atmosphere a Natural Law ; J.
Shaw.—Preliminary Report of the Scientific Exploration of the Deep Sea in

H.M. surveying vessel P&fcuj^ine.—Report of the Ladies' National Associa-
tion for the Repeal of the Contagious Diseases Act.—Contributions to the
Flora of Berkshire : Jas. Britten.—A Grave Question for Englishwomen.

—

What is the Shape of the Earth : Scajvola.—On the Elevation of Mountains
by Lateral Pressure : Rev. O. Fisher.—Meteorology of West Cornwall and
Scilly, 1871.— Journal of the Iron and Steel Institute, Jan. 1872.- On
Teaching Universities and Examining Boards.—Child's Public Ledger
Almanac, 1S72,—Every Saturday, No. i.—Pauperism and Crime: Robert
Hill —The Mining Magazine and Review, No. 2 —The Quarterly Journal
of Education, Jan. 1872.— Righthandedness ; D. Wilson. — Address at

the Anniversary Meeting of the Entomological Society ; A. R. Wallace.

—

Proceedmgs of the Geologist's Association, Oct. 1871.—The National Church,
No. I.—The Scottish Naturalist, No. 5.

American and Colonial.—Lippincott's Magazine for Jan. 1872.—Aus-
tralian Vertebrata, Fossil and Recent Mammals: G. Kreft'c— Catalogue of

the Meteoric Collection of C. U.Shepard.—Proceedings of the Asiatic Society
of Bengal, 1871, Nos. 10, 11.—Appleton's Journal, No. 14^.—Proceedings ot

the Academy of Natural Sciences of Philadelphia, April-Sept. 1871.—

A

Letter concernine the Deep-Sea Dredging, addressed to Prof. B- Petrce by
L. Agassiz.—Annual Report of the Secretary of the Interior for the year
ending Oct. 1871.—Report on the Geological Structure of Prince Edward's
Island; Prof. Dawson.—Nitro-Glycerine, as used in the Construction of the
Hoosac Tunnel ; G, Mowbray.—Cruise of the School-ship liUrcitry in the
tropical Atlantic Ocean,—Correspondence relative to Deep-Sea Dredging.—

The Indian Antiquary, No i : Edited by Jas. Burgess.—Monthly Notices
of the Meteorological Society of Mauritius.—The School Laboratory of
Physical Science, Nos. 3 and 4 ; G. Hinrichs.

Foreign.—La Belgique Horticole, Dec. 1871-Feb. 1872.—Bulletin de
I'Academie Royale des Sciences de Belgique, No. 12, 1871.—Verhandlungen
der k. k. geologischen Reichsan-lalt zu Wien, No. i6, and No. i, 1872.—
Anzeigen der k. Akademie der VViss. math.-naturforsch. CUsse, 1S71, No. i-
29.— Bulletin de la Societe d'AnthropoIogie de Paris, June and July, 1870 —
Sitzuigsberichte Isis in Dresden, July-Sept. 1871.—Die geographischin
Verbreitung derConiferen u. Gnetaceen : R. Brown.—Zeitschrit^t fiir Ethno-
loijie. Heft 2.—Journal general de Timprimerie.— Jiotice sur Sir J. F. W.
Herschel ; Ad. Quetelet-—Jahrbuch der k k. geologischen Reichsanstalt zu
Wien —Memoire della Societa dei spectroscopisti Italiani, No. i. - Un expe-
rience relative a la question de vapeur v^siculaire ; F. Plateau.—Re'cherches
expcrimentales sur l.t position du centre de gravite chez les insectes ; F.
Plateau —Annali di Chimica, No. i, 1872.

DIARY
THURSDAY, February 2:.

Royal Society, at 8.30.—On a New Hygrometer ; W. Whitehouse —On
the Contact of Surfaces; W. Spottiswoode.

Society of Antiquaries, at 8.30.—The Roman Villa at Holcombe : Capt.
Swann, F.S.A.—The Kirkham Chantry, Paignton, Devon ; Sir W. Tite.

London Institution, at 7.30 —On South Africa and us Diamo ad Fields :

Prof. T. R. Jones, F.G.S.

FRIDAY, February 23.
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SCIENCE STATIONS

WE shall not be far wrong, we imagine, in supposing

that the article by Dr. Dohrn in a recent number
of Nature on " Zoological Stations" has attracted con-

siderable attention among thoughtful men. We may,

indeed, congratulate zoologists that so important a task has

been taken in hand by one in every way so well fitted to

accomplish it ; and it will gratify our readers to learn that

the cheery energy and bright enthusiasm of the German
anatomist is fast overcoming the obstacles which his

scheme naturally met with in the indolent city of the

South, whose lands are so rich in classic ruins, and seas

so full of Darwin-speaking embryos. At the risk of spoil-

ing a good work we venture to add to his remarks some
further suggestions, confining ourselves, however, to one

or two points.

In the first place, we will be bold enough to express the

doubt whether it will be advisable to separate so entirely,

as Dr. Dohrn recommends, the stations in England from

the work of teaching. The establishment of such stations

will be rendered infinitely easier if they can in any way be

made self-supporting. Dr. Dohrn hopes, if we under-

stand him rightly, to pay the expenses of the Naples

station out of the fees of the Gentile sightseers, who will

be allowed to stroll about in the outer court of his embryo-

logical temple. There can be no such hope for any like

English temple. Yet a very considerable share of the

necessary funds might without difficulty be raised, and a

Philistine British public might be made to believe that it

was getting its money's worth for its money, if the work

of teaching, which is palpable, which may be mea-

sured and valued, and for which a receipt in full may
be given, were to go on hand in hand with the immeasur-

able and invaluable work of original inquiry. There would

thus naturally grow up around the station a school of sound

zoology ; otherwise there would be great danger of its be-

coming a resort of 2Lm\Ml\ovAprivat-doccnts anxious chiefly

to find a notochord where nobody had found it before, or

a home of some narrow zoological clique.

Much might be said for the establishment somewhere

on our British coasts of such a school of zoology on

the theory of a geographical distribution of scholar-

ship, and the existence of particular habitats best suited

for particular branches of learning. Sufficient founda-

tions for such a theory are at hand. It is easy to

understand why Edinburgh, with her sea close by, has

raised so many brilliant zoologists. We can see why
Manchester in the past and in the present has done so

much for chemistry. And, to look at the matter from

another point of view, one gets a glimpse of the reason

why high mathematics flourish at Cambridge, when one

gazes at her fenny flats, where, if the conception of three

dimensions be once reached, that of four is soon gained,

and feels the fogs and mists which wash out of the mind
everything that is not held fast by formulse. The natural

habitat for an English school of zoology is surely some
bright spot on our southern coast. r

Nor need such an institution necessarily have an in-

VOL. V.

dependent isolated existence. There is too great a want
of community in our English Universities and Colleges

especially in matters of natural science. There is one
zoology at Oxford, another at Cambridge, another at

Jermyn Street, and these three have miserably little

dealings with one another. What immeasurable good
would a place of higher teaching do, where for a season,

or for a term, the zoological students of all the Universi-
ties might mingle together with mutual diffusion of ideas !

*

The mere opportunity of material would be a great thino-

:

the Cambridge student would lift his ideas above the line

of beautifully prepared vertebrate skeletons, the Oxford
man would benefit by the change of diet from Anodon
and Astacus, and the London man would learn to see
actual things instead of reading about them in books.
But the greatest thing of all would be the catholic en-

thusiasm for biological learning, which such an institution

could not fail to generate and foster.

Another remark which we would wish to make takes on
somewhat the shape of a complaint against Dr. Dohrn,
that he has confined to one science ideas which should
properly belong to all the sciences of observation. It is

well to have a Biological station, but it is far better to

have a station at once Biological, Astronomical, and
Meteorological. Let us imitate Dr. Dohrn in giving our
views a concrete form. The eclipse party on their outward,
and even on their homeward voyage, cannot fail to have
been struck with the bright clear air of the North Red Sea.

There is the very land of observation. It is impossible

for any one with a fragment of a mind within him to

sojourn on those delightful shores, where the eye re-

joices in its power, where the air helps vision instead of

hindering it, where the water is as clear and transparent

as the air elsewhere, without the desire springing up to be
a naturalist by day and an astronomer by night. And
this blessed region is now little better than a week's

journey from the fogs of London. Nothing could be
easier than to estabhsh at no great expense a Science
Station at some spot on the shores of the Red Sea, a
little south of Suez. Suez itself is for many reasons

undesirable, but the little village of Tor suggests

itself as being a very suitable neighbourhood. There
would be comparatively little difficulty in getting supphes,

or in going and coming to and fro. The naturalist, the

astronomer, the meteorologist, with the Palestine explorer

as an occasional helpmeet, might spend here a winter, or

rather many winters, in which pleasure and profit would
be running a hard race together.

We cannot help thinking that such an idea has only to

be mooted to be at once caught up and set in action.

The outlay of the initial building and arrangements need

not be heavy, while the yearly expenditure might be kept

within comparatively narrow limits. Such an undertak-

ing is one which Government might justly take in hand,

but it is also one which private liberality might largely

aid, and to which contributions might come from the

funds of our ancient seats of learning. In any case we
fairly think it is matter deserving serious attention, and
as such we leave it to our readers.

* It is impossible in a short article to develope a complete scheme : wc
might indicate our ideas, however, by suggesting that the right to study for

one or more terms in the station might be granted as a sort of scholarship to
promising biological students selected from all our great teaching institutions.
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BURTON'S ZANZIBAR
Zanzibar : City, Island, and Coast. By Richard F.

Burton. In 2 vols. (London : J. Murray, 1872.)

IN these two bulky volumes Captain Burton gives us,

after a lapse of thirteen to sixteen years, a narrative

of his adventures and explorations in the island of

Zanzibar, the neighbouring smaller islands, the adjacent

coast of the mainland, and the Highlands of Eastern

Africa intervening between the coast and the great Victoria

N'yanza, the publication having been delayed by a series of

remarkable accidents. As in everything else that Captain

Burton has written, the volumes are full of graphic delinea-

tions of the natural features and inhabitants of the countr)-,

combined with not a few details of a personal character

which have not the same interest for the general reader.

In 1856 Captain Burton laid before the Royal Geo-

graphical Societ)' his desire once more to explore

Equatorial Africa ; a committee was formed to assist him

in his undertaking, a grant of 1,000/. was obtained from

Lord Clarendon, then Secretary of State for Foreign

Affairs, and on September 1 6th the enterprising tra-

veller received formal permission, " in compliance with

the request of the Royal Geographical Society, to be

absent from duty as a regimental officer under the

patronage of Her Majesty's Government, to be despatched

into Equatorial Africa, for a period not exceeding two

years, calculated from the date of departure from Bombay,

upon the pay and allowances of his rank." On December
26th in that year he landed at Zanzibar, the first view of

v/hich is thus attractively described :

—

" Earth, sea, and sky, all seemed wrapped in a soft and
sensuous repose, in the tranquil life of the Lotos-caters,

in the swoon-like slumber ot the Seven Sleepers, in the

dreams of the Castle of Indolence. The sea of purest

sapphire, which had not parted with its bUie rays to the

atmosphere— a frequent appearance near the equator

—

lay basking, lazy as the tropical man, under a blaze of

sunshine which touched every object with a dull burnish

of gold. The wave had hardly energy enough to dandle
us, or to cream with snowy foam the yellow sandstrip

which separated it from the underwood of dark metallic

green. The breath of the ocean would hardly take the

trouble to ruffle the fronds of the palm, which sprang like

a living column, graceful and luxuriant, high above its

subject growths. The bell-shaped convolvulus 'Jponia-a

ina}'iiima), supported by its juicy bed of greenery, had
opened its pink eyes to the light of day, but was languidly

closing them, as though gazing on the face of heaven were
too much exertion. The island itself seemed over-indolent

and unwilling to rise ; it showed no trace of mountain or

crag, but all was voluptuous with gentle swellings, with

the rounded contours of the girl-negress, and the brown-
red tintage of its warm skin showed through its gauzy
attire of green. And over all bent lovingly a dome of

glowing azure, reflecting its splendours upon the nether

world, whilst every feature was hazy and mellow, as if

viewed through ' woven air,' and not through vulgar

atmosphere."

A residence, however, of some months in the island by

no means est.ablished the impression which its first ap-

pearance might convey, of its being a terrestrial paradise.

The city of Zanzibar itself is a miserable, ill-built place,

fcetid and unhealthy ; while the personal appearance and

habits of the natives are repulsive in the extreme. The
climate is remarkably uniform as to temperature, the

result of nine months' observation showing a range of

iS'— 19° F. only. The medium temperature of January
is 83 '5° ; of February, the hottest month in the year, about

85° ; and the mean gradually declines till July, the coolest

month, 77°. The mean average of the year is between

79° and 80°. The barometer is almost uniformly sluggish

and quiescent, a few tenths above or below 30 in. repre-

senting the maximum variation, even under the influence

of a tornado. Uniform, however, as is the temperature, the

degree of humidity of the atmosphere varies excessively.

At certain seasons the amount of moisture exceeds that

of the darhpest parts of India, and the annual rain-fall is

in some years double that of Bombay, varying from 100

to 167 inches. The Msika, or principal rainy season)

lasts from April to June ; the island is enveloped in a blue

mist, and the interior becomes a hot-bed of disease ; the

hair and skin are dank and sodden ; shoes exposed to the

air soon fall to pieces
;
paper runs and furniture sweats ;

the houses leak ; books and papers are pasted together
;

ink is covered with green fur ; linens and cottons grow
mouldy ; and broadcloths stiffen and become boardy.

This excess of damp is occasionally varied by the extreme

of dryness. During the prevalence of the dry wind cotton

cloth feels hard and crisp, hooks and papers curl up and

crack, and even the water is cooled by the excessive evapo-

ration. Earthquakes are all but unknown in Zanzibar, a

single shock being recorded as having been felt in 1846.

Tornadoes are frequent, but the cyclones and hurricanes

of the East Indian islands rarely extend to this coast.

During fourteen years there was but one tourbilloa strong

enough to uproot a cocoa-nut tree.

The prosperity of Zanzibar depends almost entirely on

its vegetable productions, and chiefly on the cocoa-nut and

the clove. The former supplies the natives with nearly all

their wants—food, wine, spirit, cords, mats, strainers,

tinder, firewood, timber for houses and palings, boats and

sails ; and Captain Burton calculates that in 1856

1 2,000,000 nuts were exported for the soap and candle

trades. The sugar-cane might be grown to great advant-

age, but for the constitutional indolence of the inhabitants.

Cotton has been tried, but does not thrive ; and coffee has

not been cultivated to any extent. The fruits in greatest

request by the islanders are the mango, the orange, the

banana or plantain, the pine-apple, and the bread-fruit

—

all, however, with the exception of the banana and an

inferior kind of orange, being introduced exotics ; the

pine-apple has become perfectly naturalised. The most

important production of the island is the clove, which does

not, however, produce crops comparable to those of the

East Indies either in quantity or quality, owing to want

of skill and intelligence in its cultivation. The copal of

commerce is obtained chiefly from the neighbourhood of

Saadani,on the opposite coast of the mainland ; and Cap-

tain Burton entirely confirms the account of its production

already communicated to the Linncan Society by Dr.

Kirk, that it is a gum, or resin, exuding from wounds in

the stem of a small tree or large shrub [Hymcna-a verru-

cosa) belonging to the order Leguminos;e.

Captain Burton's first expedition from Zanzibar was to

the smaller island of Pemba, lying to the north, and thence

to Mombasah, on the coast 4° south of the line, the capital

of Northern Zanzibar, the best harbour on the Zanzibar

coast, land-locked by coral islands. The town itself is

built on the largest of these islands, where the climate is
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hotter, drier, and healthier than that of Zanzibar. Here

he did not attempt to strike inland, the weather and the

hostility of the native tribes being unfavourable, but re-

turned along the coast southwards to Pangani, and

thence inland to Fuga, the capital "city "of Usambara,

in the Highlands of Eastern Africa. In order to

gain a complete knowledge of the Zanzibar coast, he also

paid a visit to the island and port of Kilwa, situated be-

neath the ninth degree of south latitude. Here are the

remains of an ancient town of considerable size, with

respect to which many legends are current among the

natives ; but the gradual sinking of the coast has rendered

the ancient site uninhabitable. Although at the present

time a miserable and foetid collection of squalid huts,

Kilwa was found in i;oo by the Portuguese a town of

great prosperity, the capital of Southern Zanzibar, and

ruling the coast as far as Mozambique and Sofala ; but

the curses of European wars and the slave-trade have

desolated the once thriving countr)'. Captain Burton does

not think very highly of the so-called "free labour"

system, which he terms "the latest and most civilised

form of slavery in East and West Africa."

The most important expedition made by Captain

Burton was, however, that undertaken between 1S57 and

lS59to Kazehin the Ukimbu district, upwards of 500 miles

from the coast, and about 2° south of the southern shore

of the great Victoria N'yanza, in company with Captain

Speke. But as this journey has already been illus-

trated in his own " Lake Regions of Central Africa," and

the country has been further described by Colonel Grant

and Captain Speke, he does not again enter into details

respecting it ; but thus sums up what he considers its

geographical results :
—" That the Boringo is a lake dis-

tinct from the 'Victoria N'yanza 'with a northern effluent

the Nyarus, and therefore it is fresh water ; that the

N'yanza, Ukara, Ukerewe, Garawa, or Bahari y a Pili, is

a long narrow formation, perhaps thirty miles broad, and
240 miles in circumference, and possibly drained to the

Nile by a navigable channel ; that the N'yanza is a water,

possibly a swamp, but evidently distinct from the two

mentioned above, flooding the lands to the south, showing

no signs of depth, and swelling during the low season of

the Nile, and vice versa ; and that the northern and
north-western portions of the so-called ' Victoria N'yanza

'

must be divided into three independent broads or lakes,

one of them marshy, reed-margined, and probably shallow,

in order to account for the three effluents within a little

more than sixty miles."

The botanical results of this journey are about to be

illustrated by Colonel Grant, in a magnificent volume,

to be published by the Linnean Society, which it is un-

derstood will be illustrated by 600 plates, the cost of

which will be defrayed entirely by the gallant author.

One chapter is devoted to a sketch of the labours of

Captain Burton's old comrade, Captain Speke. Though
tribute is here paid to his many excellent qualities, we
regret to be again introduced to the details of the

estrangement which grew up between the explorers,

culminating at the meeting of the British Association

at Bath, when the two companions in arms met as

strangers, advocates of two rival "Nile-theories,"

as to the origin of the Father of rivers.

In the Appendices, Captain Burton gives some useful

details of the meteorology, commerce, &c., of Zanzibar.

A well-executed map helps to illustrate the author's

journeys, without a constant reference to which the

narrative is by no means clear ; but we cannot commend
the style in which the woodcuts interspersed here and
there are executed.

OUR BOOK SHELF
Deschanel's Natural Philosophy. By Prof. Everett. Part

III., Electricity and Magnetism. (London and Edin-
burgh : Blackie and Son.)

In the Preface by the translator of the present volume, it

is said, with much truth, that "the accurate method of
treating electrical subjects, which has been established
in this country by Sir W. Thomson and his coadjutors,
has not yet been adopted in France ; and some of Fara-
day's electromagnetic work appears still to be very im-
perfectly appreciated by French writers." Accordingly
we find that the translator has added a considerable
amount of matter, and more especially two important
chapters, one on the electrical potential and lines of
electric force, and the other on electrometers, together
with an appendix on electrical and magnetic units. Dr.
Everett has thus considerably improved a book, which, in

its original form, was already a good one. The ordinary
branches of the subject are unfolded, the plates are good,
and the explanations are full and clear. The portion
devoted to magnetism is in this, as apparently in all such
general treatises on natural philosophy, considerably the
most defective part, and especially in the sections which
relate to terrestrial magnetism. The whole of that
question is most insufficiently dealt with. The treatment
of the secular changes in the magnetic elements is con-
fined to twelve lines,where it is said that "declination and
dip vary greatly, not only from place to place, but from
time to time ;

" but from which we should expect that the
unlearned reader would be led into the error that intensity

is uniform. Then, again, the vast subject of changes
in the elements, such as are not secular, is confined to one
short paragraph, headed " Magnetic Storms "

! The
intrinsic importance of the subject of terrestrial mag-
netism, and the great and increasing interest attaching to

it, no less than the extreme beauty of many of its in-

vestigations and results, entitle it to a much larger notice
than the very imperfect one in this volume. The chapter
on the Telegraph contains useful matter, and especially a
description of an autographic telegraph, an instrument
which, while interesting and ingenious, has not often found
its way into such treatises. We miss such points as how
to find the locality of a fault in a telegraph wire, which we
might the more expect to see treated of when we consider
the full explanation which is given of Ohm's laws, and
when we see such elaborate details as to some telegraphic
instruments as are entered into in the chapter in question.
The chapters on the heating effects of currents, and on
electrolysis, are clear. The question of electromotive force,

and of the means of determining it, might have been
entered into more fully ; and, generally, from the character
of the chapter on the potential, we might have expected
to see a little more introduced concerning points ^vhich

may be elucidated by the application of the principle of
the conservation of energy. James Stuart

Mediziiiische yahrbjicher, herausgegeben von der k. k.

Gesellschaft der Arzte, redigirt von S. Strieker. Jahr-
gang 1871. Heft iv. Mit 4 Holzschnitten. (Wien :

1871.)

This part, which concludes the first volume of Strieker's

Jahrbuch, contains : ( i) Researches on the Inorganic Con-
stituents of the Blood, by Adolph Jarisch. Jarisch gives
the details of an improved method by which blood can be



HO NATURE [Fed. 29, 1872

collected from the vessels of a dog without the loss of any

of the water by evaporation, whilst at the same time, being

frozen, it loses its disposition to coagulate, and when sub-

sequently thawed can be readily manipulated. The mean

of four analyses gave the following results :

—

Phosphoric acid anhydride .... O'lioj

Sulphuric acid anhydride .... 0'0358

Chlorine o-2So5

Potash 00342
Soda 0-3748

Lime 001 12

Magnesia .
00058

Oxide of iron 00948
Total ash found 0S922

Calculated 0S640

In Verdeil's treatise, the amount of ashes of fresh blood

is stated to be on the average 6-45 per cent. Jarisch points

out that this must be an error ol the press, his own results

giving only 0864 per cent., a difference that is too great

to be regarded as an error of analysis. 2. An essay on

the Centres of Vascular Nerves, by Dr. Soboroff. In this

paper Ur. Soboroff shows from the results of experiments

performed on frogs that the nerves supplying the vessels

of the web of the foot proceed from the spinal cord, and

run into the sciatic nerve. 3. On the presence of Fungi in

theBloodof HealihyMen,byAdolph Lorstorfcr. Lorstorfer

drewblood from thefingers of eleven people who considered

themselves in perfect health with every precaution to

avoid contamination with dirt, and examined the specimens

daily with a Hartnack microscope, ocular 3, objective 10.

During the first two days he observed nothing remarkable,

except in some cases a few scattered groups of small

granules. On the third day similar groups were always

found, though still scattered. The granules were of equal

size, considerably larger than those of the colourless

blood corpuscles, but without any definite arrangement.

On the fourth day they had increased in size, and were

arranged in groups of four, so as to resemble the well-

known Sarcina vciitiiculi. On the fifth day the granules

had slightly increased in number and size, but after this

date no change was observable up to the tenth day, when

the preparations became unserviceable. Lorstorfer thinks

his experiments render it probable that the germs of

Sanina vcntrkiili exist in the blood as a natural condi-

tion. There are three other papers, but they are all of a

purely professional nature. One being by Hofmokl on

Resection of the Upper and Lower Jaw : one by Bress-

lauer on Typhus : and one by Popoff on Pneumonia.
H. P.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous

communications. ]

Development of Barometric Depressions

I HAVE only just had my attention called to the critique on

"The Laws of the Winds prevading in Western Europe," in

Nature of Jan. 11, which 1 liave seen to-day for the first time.

Though it is now ratlier late to do so, I may perhaps be per-

mitted to point out some unintentional misrepresentations of my
views into which the writer appears to me to have fallen.

He considers it improbable in the extreme that the course of

baric depressions should be regulated "by one law" in intra-

tropical, and by "a totally distinct law" in extra-tropical regions

of the globe. I pointed out (pp. 40, 41) that in temperate

latitudes the general distribution of atmospheric pressure com-

monly tends to transfer local depressions in an eastward direc-

tion ; while the influence of precipitation resulting from the mean

distribution of solar heat propagates them in the same direction.

Since the reversal of pressure-distribution which accompanies

polar periods only retards the eastward progression, I drew the

conclusion that, in temperate latitudes, the most important of the

two factors of the progression is the influence of precipitanon,

and accordingly I devoted the first part of my work to this, with

the promise (which I hope shordy to redeem) that the motive

effect of the general pressure-distribution shiU be described in

Part II. All this your reviewer ignores. Had I been engaged

in a discussion of the tropical cyclones, I should have proceeded

in an inverse order ; since the most important factor of their

westward progression appears to be the mechanical influence of

the distribution of surrounding pressures. It is, however, im-

portant to observe that as in temperate, so in tropical latitudes,

these two influences are commonly coincident in direction. In

the West Indies, c.g.—^X. those periods when cyclones prevaU—

mean temperatures are lower on the south, or left, than on the

north, or right, of their course; and a similar remark applies,

mutatis mutandis, to the typhoons of the Indian and China seas.

Briefly, my position is this. The influence of the general dis-

tribution of temperatures, and that of the general distribution of

pressures, may be practically regarded as two forces, A and B,

Irom which the progression of local depressions results. Both of

these commonly act in the same direction— in temperate latitudes

producing eastward, and in tropical westward, progression. But

of these A is the preponderating influence in temperate, B in

tropical latitudes ;
partly because the influence of precipitation

on the surface-currents increases with diminution of temperature,

and paitly because the currents resulting from the general distri-

bution of pressures are far more constant and of vastly greater

extent, in proportion to the extent of the cyclones, in tropical

than in temperate latitudes. I am convinced that the attempt to

simplify the rules which regulate the progression of depressions by

striking out either of these factors, or by the substitution of

J. K. L.'s single law, wdl meet, as it has hitherto met, with

tailure.

\'our reviewer also ignores what I have said (pp. 28, 29) as

to the occurrence of heavy precipitations unproductive of baric

depression, and thinks it necessary to travel to Khasia or to the

Himalayas to find illustrations of a truth which it was never in-

tended to deny. Every one conversant, as he considers me to

be, with the meteorology of Western Europe alone, is aware that

heavy and extensive precipitation not uncommonly occurs with-

out producing retrograde circulation (and sometimes with gene-

rally increasing pressures), where antecedent atmospheric con-

ditions do not lavour such developments. The reviewer concedes

that the immense precipitation in the Himalayas "probably

causes a very great barometric depression ;
" a concession which

is not to be accepted, both because such a reference to antecedent

probabilities is inapplicable to empirical science, and because the

fact itself may be denied. But supposing this great Himalayan

depression to exist, and no retrograde circulation (as J. K. L.

maintains) to be developed around it, his discovery of a region

in which '
' Ballot's rules " are contravened, is mdeed one of no

small importance.

Into the wide question of the influence of the earth's rotation

I wUl not here enter, further than to remark that the hitherto

admitted universality of the rules connecting the direction of all

atmospheric currents with the distribution of surrounding

pressures, and the variation of these rules in the two hemispheres,

appears to have been satisfactorily accounted for by attributing

it to the earth's rotation; while it has never been, with much
plausibility, traced to any other cause or combination of causes.

Hereford, Feb. 17
W. Clement Ley

Zoological Nomenclature

In the President's address to the Entomological Society of

London recently given by Mr. Wallace, one of the points most

fully discussed is the rules of zoological nomenclature. These

rules are undoubtedly of very considerable, though indirect, im-

portance to science, and it is not very satisfactory to find that

great divei'gence of opinion as to what these rules are, or should

be, still prevails amongst recent describers and cataloguers.

Some years ago I was entrusted liy the Entomological Society

vrith the task ot preparing a synonymical catalogue of the Cole-

optera of our islands, to be published under the auspices ol the

Society ; my attention, therefore, has necessarily been directed

to the questions under discussion in this matter, and I will here

state the conclusions to which I have come.

1st. That a committee to frame and publish laws on zoological

nomenclature is not to be desired. Such committee would have
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no power whatever to enforce the laws it might make, and

could not be expected to put an end to discussion on these

points. The linot must be untied, not cut.

2nd. That the binomial system of nomenclature should not

be arbitrarily considered to liave commenced at any given date ;

but that recognisable niraes in all works in which this system is

methodically employed sliould be used according to the rule of

priority.

3rd. That it is not necessary to suppress a generic name in

zoology because it has been previously used in botany (or vice

versa); but that it is much to be regretted that any generic name
should thus be in double use, and it should always be made
matter of reproach to an author that he has committed an act of

this nature.

4th. That names must be Latin to the extent that renders

them capable of being written or used in scientific Latin ; but

that classical emendations beyond this are entirely inadmissible
;

no line except ihi^ can be drawn between emendation, alteration,

and total suppression. The laws of classical lanjjuages have,

per se, no more right over scientific nomenclature than has the

Hindoo language. As regards the much talked-of " Amphio-
nycha knownothing, " it should be latinised in the simplest man-

ner, as Ainphioiivcha knownot/iiiiga : and I would further suggest

that ils barbarian author be well hissed whenever he ventures to

show his face in a scientific assembly.

5th. That as regards placing an author's name after a species,

the name so placed should always be that of the first describer

of the species ; not because he has any right in the matter, but

as an additional means of certainty, and as a security against

change.

6th. That the specific name is the name of an object, and

therefore a noun, and should be changed in gender, or any other

manner, when removed from one genus to another.

7th. That it is very undesirable to use the same specific name
in two closely-allied genera ; but that where this has been done
already no alteration should be made till the two names actually

come into collision on account of the two genera being united as

one genus. Surely to act otherwise is like cutting one's throat

for fear somebody else should do it.

8ih. That as regards placing an author's name after a genus,

the name so placed should be that ot the author who established

the genus in the sense in which it is actually used. Caraluis of

Linna;us included ail the insects now comprised in tlie family

Caraltii/tr, at present divided into several hundreds of genera.

To write, therefore, Caraiiis Linn., when we mean something
entirely different, may be usual but is not desirable.

I may add, that I consider it useless to expect a perfectly

stable zoological nomenclature, until zoology itself is complete
and perfect ; but that in order to reduce changes to a minimum,
classical and other secondary claims must not be allowed any
great importance.

D. Sharp
Thoruhill, Dumfriesshir

Deep-Sea Soundings

In reference to the very interesting article in Nature for

February 22, "American Deep-Sea Soundings," may I be per-

mitted to make the following remarks :—It is there stated that

the waler-coUecting cylinder is apt to lead to incorrect con-

clusions in regard to the gaseous ingredients of sea water obtained

by its means fiom great depths, owing to the escape of a por-

tion of the gases when the pressure is reUeved by the cylinder

being drawn to the surface. As a member of the l\n-ciipine ex-

peditions of 1S69 and 1870, I had nearly eight weeks' constant

daily experience m the examination ot samples of abyssal water

thus obtained, and I believe that I was the first to adapt the

gas analysis apparatus of the late Prof W. A. Miller to the

exigencies of a laboratory on board ship. The general result

of these experiments for 1869 will be found as an appendix in

No. 121 of the Proceedings of the Royal Society. I\Iy object

in writing now is to point out that if there were such an escape

of gaseous ingredients as is indicated above, the abyssal water

would be so saturated with them at the ordinary atmospheric

pressure (i.e. after the sample was removed from the water C)lin-

der in the laboratorj), that the least elevation of temperature

would be sufficient to cause a further quantity to be given off.

This, however, never was the case, since I invariably noticed that

there was no appearance of bubbles of gas, until the water had

been heated above 120° Fahr., and frequently still hotter. I may
add that the only samples of water which appeared saturated

with gaseous ingredients were those taken at the surface, afte

several hours of strong wind. I must confess that after giving a
good deal of thought to the subject, and conversing with friends

whose knowledge of physics is far greater than mine, who agree
with my view of the matter, I am unable to see any reason why
we should expect to find any greater quantity of gaseous in-

gredients in abyssal than in surface water. No doubt, if the ex-

cess were there the enormous pressure would retain it, but
where is the source of the supply of the supposed excess ? I have
never seen a satisfactory answer to this question. The solvent is

exposed to excessive pressure, but the gases to be dissolved in it

are not, unless there is any evolution of gas at those depths. It

is probable that this abyssal water was at some point in its cir-

culation near the surfice, when an interchange would take place

between some of its dissolved carbonic acid and the oxygen of

the almosphere. And it appears to me that it is only when the

particles of sea water are near the surface, and exposed to no ex-

cess of pressure, that they dissolve their gaseous ingredients,

which are afterwards modified in their composition by the animal
life on the sea bottom. William Lant Carpenter

Clifton, Bristol, February 26

Snow at the Mouth of a Fiery Furnace

It would be interesting to ascertain the temperature of the
saltatory drops noticed by Mr. H. W. Preece. Sudden and ex-

cessive evaporation may have produced actual congelation.

Henry H. Higgins

ON THE SPECTRUM OF THE A TMOSPHERE

TOURING the voyage out to India of the Eclipse Ex-
--^ pedition, I took every opportunity of observing care-

fully the spectrum given at sunrise, compared with that at

sun-high, and obtained the following results, which, though
poor in themselves, will show the wide field open for

further research.

When leaving England, and for some way into the

Mediterranean, the length of the spectrum as seen at sun-

rise extended generally from about B in the red to near

G in the violet. Great differences were, however, presented
in the absorption-lines according to the state of the

weather, or perhaps rather according to the state of the

sky when the sun rose.

If the sun rose among yellow tinted clouds, the absorp-
tion bands about B, C, between C and D, and near D,
were exceedingly well defined ; at the same time the blue

end did not extend so far as usual, showing that there was
more absorption of the blue, while probably the greater

quantity of aqueous vapour in the air reflected the red

and yellow rays. In these cases the tint of the clouds
generally changed to a rosy red shortly after sunrise.

A clear sunrise, on the contrary, showed an extension

of the violet end, whilst the aqueous bands at B, C, and
D were less defined, as if the red and yellow light were
not so strong to show them out by contrast.

On passing through the Suez Canal and down the Red
Sea the spectrum was shortened at both ends, leaving

from little beyond C to a third from F to G ; this would
seem to show a general absorption going on in the atmo-
sphere from some cause, probably light dust in the air.

This idea is strengthened by the beautiful purple colour

of the distant mountains, as if, though the violet rays were
greatly absorbed, the red rays were so to a less degree,

whilst the want of aqueous vapour allowed nearly all the

yellow rays to be transmitted.

When clear of the Red Sea in the Indian Ocean, the

blue became greatly reduced, and the red end extended
to A ; the aqueous bands were very strong indeed, so

much so that on two mornings D^ and Dj could hardly



342 NA TURE \Feb. 29, 1872

be distinguished amid the black mass that surrounded

them ; the lines near C and C or y of Brewster were
sharp and clear.

On nearing India another change took place ; the blue

continued to be absorbed, till at sunrise the spectrum
could hardly be seen beyond F, but the blue green became
very bright, and the dark bands between b and F very

distinct, the lines commencing at 1S25 Kirchhoff especially

attracted notice, standing out sharp and distinct, so as at

first to be mistaken for F : those nearer F at 1S90 K
showed as a clear broad band, but not nearly so black as

1825. I am not prepared to give an explanation of this

phenomenon, but will remark that when the sun rose clear

and free from clouds the aqueous bands to D were less

distinct, while the atmospheric bands from D to E were
clear and sharp, and those beyond b remarkably so. But
if the sun rose among clouds, these were generally

tinted with a golden yellow, changing afterwards to arose
or red colour, and, as might be expected, the lines from
B to D and just beyond D, were well defined, whilst from
E to near F the spectrum was not so clear.

After this the duties of preparing the instruments for

the eclipse prevented my taking any observations, as most
of our work was done in the early morning. But after

the eclipse, whilst on the Neilgherry Hills, 6,000 feet above
the sea, I had an opportunity of finding that the strong

hne at 1S25 had nearly faded away. The v.'eather was
then fine, but misty. A few days after, on going down
the Ghauts to Bombay, I was struck with the blue colour

of the mist that was hanging about the valleys, and I ex-

amined it with the spectroscope ; the blue extended much
farther than usual, and the lines between b and F were
again distinct.

On the passage home the same results were obtained

as on going out ; but as I had a much smaller spectro-

scope I could not make the observations with the same
accuracy as before. When passing up the Red Sea the

absorption was evident at both ends of the spectrum, and
the mountains were of the same beautiful purple colour

that I had noticed before.

From Alexandria to Southampton we had very bad
weather, constant gales, making it difficult to observe.

But I got the following results : With a cloudy sky at

sunrise, and appearance of wet weather, the bands from

B to beyond D (8 of Brewster) were strong, whilst the

blue end of the spectrum was greatly absorbed, and the

lines from /' to F were less distinct ;
this was reversed

with clear weather. As we gained higher latitudes, the

blue end of the spectrum lengthened out, and the bands
beyond F, particularly about 2330 K, became distinct,

while the bands 1825 K and 1890 K gradually faded,

and now their intensity is not one-fourth of what I

observed it in the Indian Ocean.
These observations are very imperfect, but 1 hope, if I

can get the instruments, to carry out a more perfect system
of observation, feeling sure that it is a subject worthy of

great consideration in meteorology, especially when taken
in connection with the temperature and pressure of the

atmosphere and the state of the weather.
Shanklin, Feb. 5 J. P. Maclear

PROF. AGASSJZ'S EXPEDITION

IT is probable that I may have been anticipated, as

regards part of the present communication. If not,

I believe that many of your readers will be glad to learn

the objects with which Prof Agassiz has started, with

Count Pourtales and a distinguished band of skilled ob-

servers, on a scientific expedition in the United States'

surveying ship Hassle?-, and to receive a brief account of

what he has already done at St. Thomas and Barbados,

at which places he was obliged to touch, in consequence
of defects in the vessel or her machinery.
The Professors chief objects are stated in a letter from

himself to Prof Peirce, the Superintendent of the U.S.
Coast Survey. (See Nature, vol. V., p. 194.)
The Expedition was detained some days at St. Thoma?,

andthetime of the Professor and his assistants was devoted
chiefly to the collection and preparation of fishes, with a
view to the study of the brain, and the breathing and di-

gestive organs. Several boxes full, preserved in alcohol,
were at once shipped to the United States, as the first-

fruits of the Expedition.

The party arrived at Barbados on December 26, and
spent four days there. The first two were devoted by the
Professor to examining and studying the large collection of
West Indian shells, marine and terrestrial, of corals,

sponges, Crustacea, and semi-fossil shells of the island,

made by the Governor, Mr. Rawson. Of the marine
series he wrote in the following terms to Mr. J. G.
Anthony, the Curator of the Harvard Museum :

—" I am
having high carnival. I have found here what I did not
expect to find anywhere in the world—a 'collection of
shells in which the young are put up with as much caic
as the adult, and extensive series of specimens show the
whole range of changes of the species, from the formation
of the nucleus to the adult." He was particularly struck
with the now unique specimen of Holopiis, lately pro-
cured by Mr. Rawson, which was described by Dr. J. E.
Gray in the December number of the " Annals of Natural
History," and named by him, from a drawing, //. Rawsoni,
but which Agassiz, who had seen the specimen of
D'Orbigny in Paris, before it disappeared, considers to
be a normal specimen of H. Ranzii, which had only four,

instead of five arms. Count Pourtales recognised among
the corals several similar to those which he had obtained
by dredging in or near the Gulf Stream, and described
in the latest No. (4) of the " Illustrated Catalogue of the
Museum of Comparative Zoology at Harvard College,'
the presence of which on the coast of Barbados serves to

indicate the close similarity of submarine life in those
two distant localities.

The next two days, or rather the night of the next, and
the greater part of the following day, were spent in dredg-
ing in the neighbourhood, in a depth of 60 to 1 20 fiithom's,

about a mile from the shore, whence Mr. Rawson has
procured his fine specimens of Peiitcioiinis Miilleri.
The Holopiis was found on the opposiie side of the island.

The results were beyond the expectations, or even the
hopes, of the most sanguine of the party. Only dead
fragments of the Pentaciiims were obtained, but among
the abundant spoils were four specimens of a new genus
of Crinoid, without arms on the iX.tiWffyik^ Rhizoainiis :')

which remained alive, with the arms in motion, until

noon on the following day, under the excited observation
of the party. A number of deep-sea corals, alive, Crus-
tacea, sea urchins of new species, star fish, sponges, crys-
talline, Jurassic, and corallines, &c., and a rich harvest of
shells, were obtained. Amongthese was a splendid live spe-
cimen of /'/(7i';<?/ow);<7Vi Ouoyana, F and B, of which genus
Chenu writes that only one living species, and of that only
one specimen, is known. The animal exhibited re-

markable affinities, and the artist accompanying the ex-
pedition was able to take several sketches of it. A large
Oniscla, shaped like O. caiicellata Sow. but with an
orange inner lip {O. Dennlsoiii ?), some specimens of
Plioius Indicus Gmel., a magnificent new species of
Lni/nxis, with many exquisite specimens of Plairoloiita,
Fitsns, Murex, ^calaria, and three or four of Pcdicularia
siciila Sw., with innumerable Pteropods and Terebratu-
lina:, rewarded these '" burglars of the deep." The Pro-
fessor was deligh'ed, and it was with reluctance he
abandoned so rich a field in order to Secure his passing
through the Straits of Magellan at a right season.

Barbados, January 26 " R. W, R,

ij^M^"^
-<.i/r^
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ETHNOLOGY AND SPIRITUALISM

THE Academy of February 15 contains a review

by Mr. A. R. Wallace, of my '' Primitive Culture,"

where he raises a point on wliich I wish to make some
further observations ; but inasmuch as the form of publica-

tion of that journal adapts it rather to criticism than to

correspondence, I ask leave to change the venue, and
make my remarks in the columns of Nature.

In " Primitive Culture " (Vol. i., pp. 279-84), I have
given an account of the widespread popular belief in
" were-wolves," including under this heading the analogous
belief in man-hya;nas, man-tigers, &c. According to this

superstition, certain human beings are considered to be
temporarily transformed into wolves, hyasnas, or tigers,

and in these shapes to go about preying on mankind.
While expressing an opinion that " the origin of this idea

is by no means sufficiently explained," I have offered two
suggestions as bearing on its prevalence in the world :

first, that such notions are consistent with the famihar
doctrines of the lower culture as to transmigration of souls

and transformation of bodies ; second, that certain insane
persons do actually suffer under the delusion that this

transformation (the idea of which popular belief has put

into their minds) has really happened to themselves, and
they prowl about like wild beasts accordingly. Mr.
Wallace disapproves of this treatment of the sub-

ject, and propounds a view of his own, as follows : "A
recognition of the now well-established phenomena
of mesmerism would have enabled Mr. Tylor to

give a far more rational explanation of were-wolves
and analogous beliefs than he offers us. Were-wolves were
probably men who had exceptional power of acting upon
certain sensitive individuals, and could make them, when so

acted upon, believe t'ley saw what the mesmeriser pleased
;

and who used this power for bad purposes. This will ex-

plain most of the alleged facts, without resorting to the

short and easy method of rejecting them as the results of
mere morbid imagination and gross credulity."

Let me now first observe that Mr. Wallace's explanation

does not supersede my suggestions ; indeed, he meets
neither of the points which I endeavour, however tenta-

tively, to deal with. He offers nothing like a reason why
knavish sorcerers in districts of Europe, Asia, Africa, and
America should have all hit upon the device of imposing
the same peci;Iiar delusion upon their dupes ; nor does
he account for the fact, vouched for by satisfactory

evidence, that in certain cases the supposed were-wolf is

himself utterly persuaded of the reality of his own trans-

formation, and goes to execution believing in his offence.

The proofs are, I think, convincing, here as elsewhere in

the history of magic, that sorcerers were originally and
still are usually more or less believers in their own magical
pretensions—though very many used and use fraudulent

means to enhance their supposed powers ; and some, who
may be reckoned among the vilest of the human race, are

simply professional impostors. Yet Mr. Wallace's sug-

gestion, though it does not do away with the need of mine,
seems to me valuable as a well-directed attempt to explain

a part of the matter left untouched by me. His theory
that a were-wolf may be a person possessed of the pecu-

liar faculty exerted by mesmerists, of making others de-

lusively imagine that they see and hear what in fact does
not happen, is a theory at any rate plausible, and possibly

on the track of explaining much of the power belonging
to sorcerers, savage and other. (I may remark inci-

dentally that the power of mesmerists in producing
anesthesia and working on the imagination of their pa-

tients has never been contradicted by me.) Now, without

committing myself to Mr. Wallace's idea, beyond saying
that it is plausible and worth pursuing, I proceed to apply
it somewhat larther. Granting that a were-wolf, in virtue

of being a person capable of exerting mesmeric influence,

can delude people, and even assembhes of people, into

fancying that they perceive monstrous unrealities, the

question arises, Was any one with this were-wolf-faculty
present in the room when Mrs. Guppy made her cele-

brated aerostatic entrance ? Is Mr. D. D. Home a were-
wolf? Is a professional "medium" usually or ever a
person who has the power of acting on the minds of
sensitive spectators, so as to make them believe they
see what he pleases ? Pursuing this subject yet a
step farther, I have now to call Mr. Wallace's at-

tention to an interesting fact. The sorcerers of
the Abipones of South America, who by mere roaring
within their tents threw the credulous savages into

agonies of panic terror, caused by vivid belief that tiger-

spots were in the act of coming on their (the sorcerers')

bodies, that their nails were growing into claws, that they
were actually transforming themselves into tigers, deadly
though invisible—these sorcerers were actually the pro-

fessional spiritualistic mediums of the tribe, part of whose
business it was to hold intercourse with the spirits of the
dead, causing them to appear visibly, or carrying on
audible dialogues with them behind a curtain. Mr.
Wallace, as the most eminent scientific man who has
taken up what are known as modern " spiritualistic

doctrines," no doubt has the ear of all who hold these
doctrines. I think it may bring about investigations

leading to valuable results if Mr. Wallace will inform
spiritualists with the weight of his authority that he
believes in the existence of a class of men who, in his

words, have exceptional power of acting upon certain

sensitive individuals, and can make them, when so acted
upon, believe they see what the mesmeriser pleases, and
who use this power for bad purposes.
With reference to other parts of Mr. Wallace's review

of my work, I have to thank him for several valuable
comments, while, at the same time, 1 venture to express
an opinion that some of his objections to my ethnological

treatment ol spiritualism are unreasonable, and especially

I wonder that so serious a student of natural science

should make it a ground of complaint against me that in

treating of difficult and important problems I consider it

necessary to bring forward copious and widely distributed

evidence. But rejoinders to reviews are seldom desirable

in themselves, and my justification for the present note

lies in the importance of drawing attention to a matter
worth considering by persons on both sides of the

spiritualistic controversy. E. B. Tylor

DREDGING EXPEDITIONS

THE occasion of an American Dredging Expedition
recently starting, leads us to make the following re-

marks on such Expeditions in general, more especially

upon one whose programme has lately come to our ears.

England has perhaps of all countries done the most
for dredging. We have only to point to such names as

Forbes, Ball, McAndrew, Wallich, Jeffreys, Wyville
Thomson, and Carpenter, as among the landmarks in

the cause. Indeed, for many years coast dredging has

been a popular amusement with the marine naturalist

and collector, and many a prize has been in this manner
turned up.

In 1S68 Messrs. Carpenter, Thomson, and Jeffreys were
fortunate enough to obtain the use, free of expense, of a

Government steamer, and, armed with a substantial grant

from the Royal Society, tried their luck in the deep sea.

The following year the Government again gave them the

use of a vessel, and the Royal Society a further grant of

200/. Again in 1870 they went out at the country's ex-

pense. The great and important results obtained during

these cruises arc pretty well known to the scientific

world, and it is unnecessary to repeat them here.

In the year last mentioned an unheard-of circum-

stance took place. An English yachtsman, Mr. Marshall
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Hall, not only gave up the use of his yacht for the

summer in the cause of Science, but bore nearly the

whole expense of the cruise himself. The naturalist who
accompanied them was Mr. Kent, of the British Museum,
a man comparatively unknown before that time ; and
this was, perhaps, the reason why the Royal Society
could only afford to give ^50 towards the txpense of ap-
paratus, &c. As a natural consequence, the expedition
was considerably crippled for want of proper gear, and
they were unable to attempt deep-sea work. It is too
rare for persons who are blessed with means to assist

Science in any way, and when such an act of generosity
does take place, it ought not to be forgotten on the part

of the scientific public. Yet it is rumoured that a similar

expedition to Morocco and Madeira, which Mr. Marshall
Hall is arranging for the spring, is likely to be received
with some coldness by some influential members of the

scientific brotherhood. We sincerely hope that the
rumour is incorrect.

It appears that Mr. Marshall Hall proposes to be
absent from England for between three and four months

;

and, besides the natural history, to investigate, as far as
possible, certain chemical and physical questions concern-
ing the deep sea and its currents in the neighbourhood of

the above-mentioned places. He is taking with him a
young naturalist, Mr. P. T. Abraham, B.A., B.Sc, lately

from Dublin, at which University he came out first in

natural science honours, and where he has gained a high
reputation for zoological knowledge. It is also probable
that another naturalist will make up the staff. These
gentlemen intend to give, besides the use of the yacht,

150/. or so— as much as they are able. The remaining
250/.—for the total cost of the expedition could not
amount to much less than 400/., when the items of gear,

apparatus, outfit, and maintenance for such a time are

taken into consideration—they hope to obtain in the form
of grants from the learned societies. We feel sure that

the Royal Society will be among the first to .endow the
work out of the fund placed at their disposal by the
Government, and the best friends of Biology may wish
that they had more frequent opportunities atforded them
of assisting in researches in which it is fitting that in the

first instance a private individual should come foiward.
It is possible even that other societies may be induced

fo help if they have funds at their dijpasal. Among
such societies we may mention the Zoological Society,

which contains on its roll the names of men of the first

rank in every department of zoology. It is true that a
great portion of the funds are expended in the direction

of the higher vertebrates, and that the lower animals do
not receive the attention they may deserve ; but still, it

must be remembered that the great object of the society is

the popularisation of natural history.

We hope that the Nonids will not be the only dredging
excursion starting from British waters this year. The
field that has been so ably opened up by Dr. Carpenter
and his colleagues ought not to be allowed to slip away
altogether from the hands of Englishmen. We know too
well that other nations are not backward in following up
and eclipsing the work that British pluck and genius have
been the first to venture upon. The Americans are on
the track, and our Continental neighbours will not be far

behind.
We are glad that the extended circumnavigation expe-

dition is in process, and we believe that if nothing un-
forseen occurs. Prof. Wyville Thomson, with a staff of
competent aids, will sail in the autumn on their long
journey, which cannot fail to have the most important
bearing on our future advance in such studies. Such a
journey as this, however, instead of making more modest
dredging operations of no avai', vistly ini reas s their in-
poitance ; and it is not too muLfi to hope that the time is

not far distant when men of money and leisure will more
generally occupy their time in such pursuits.

SOLAR HEAT

'T'HE calculations presented by Pcre Secchi, in his
-*• work " Le Soleil," relative to solar temperature and

solar radiation, tending to discredit the result of recent
investigations on the subject, I have carefully examined
the " solar intensity apparatus," the indications of which
form the basis of those calculations. This unique device
will be found delineated on p. 267 of the work referred to,

the accompanying illustration (Fig.ji) being a fac-simile of
the same. It represents a longitudinal section through
the centreline, thus described :—A B and C D are two
concentric cylinders soldered one to the other ; they form
a kind of boiler, the annular space being filled with water
or oil at any temperature. A thermometer, /, passes
through a tube, across the annular space, to the axis of
the cylinder ; it receives the solar rays introduced through
a diaphragm, m n, the opening, 0, of which is very little

larger than the bulb of the thermometer. A thick glass,

V, closes the back part of the instrument, and admits of
ascertaining whether the thermometer is placed in a direct

line with the pencil of rays. The interior cylinder and
the thermometer / are coated with lamp black. A second
thermometer, /', shows the temperature of the annular
space, and consequently that of the inclosure. The whole
apparatus is mounted on a support having a parallactic

movement, to facilitate following the diurnal motion of
the sun. The apparatus being exposed to the sun, it will

be found, on observing the two thermometers, that their

difference of temperature increases gradually, and that in

a short time it ends by being constant.

Before pointing out the peculiarities of the contrivance
thus described by Pere Secchi, it will be instructive to

examine his " solar intensity apparatus," manufactured by
Casella, represented in Fig. 2. The manufacturer pub-
lishes the following statement regarding this instrument :—" Two thermometers are here kept immersed in a fluid

at any temperature, and a third surro'inded by the same
conditions, but not immersed, is exposed to the rays of
the sun. The increase of temperature thus obtained is

found to be the same, irrespective of the temperature of
the fluid which surrounds it." No one acquainted with
the prii ciples which govern the transmission of heat
within circulating fluids can fail to observe that the ther-

mometers applied above the central tube will not furnish
a reliable indication of the temperature of the fluid below
the same, nor of any portion of the contents of the annular
space towards the bottom. Apart from this defect, it will be
perceived that an upward current of atmospheric air will

sweep the underside of the external cylinder, causing a re-

duction oftemperature of the fluid confined in the lower half
of the annular space. Again, the heat radiated by the
bulb of the thermometer exposed to the sun will elevate
the temperature of the air within the central tube, and
consequently produce an internal circulation tending to

heat the upper part of the fluid contained in the annular
space. The effect of the irregular heating and cooling
thus adverted to will be considered after an examination
of the result of some observations recorded in Table A
conducted at different times during the month of Sep-
tember 1871. In order to insure an accurate position, the
instrument during these observations was mounted in a
revolving observatory upon a table turning on declination
axes provided with appropriate mechanism and declina-
tion circle. An actinometer being attached to the same
table, the true intensity of the radiant heat, as well as the
sun's zenith distance, were recorded simultaneously with
the indications of the Secchi instrument furnished by
Casella. Let us first consider the tabulated observations
of September 2 recorded at equal intervals of three
minutes. The indication of the two thermometers
immersed in the fluid contained in the annular space first

claims our attention, since the temperature of this fluid is
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the principal element in Pere Secchi's computations of

solar temperature. It will be seen on referring to the
second and third columns of the table that, while the

upper thermometer indicates a mean temperature of S6'9,°

the lower one shows only 79'5°, difference = 7"4°. This
great discrepancy of temperature at different points of the

upper portions of the annular space at which, owing to

the inclined position of the concentric tubes, something
like uniformity ought to exist, suggests a still greater dis-

crepancy of temperature at the underside towards the

lower termination of the tubes. In addition therefore to

the observed irregularity of temperature at the upper part,

shown by the table, no indication whatever is furnished of

the temperature of the fluid in the annular space below the

central lube, nor towards the termination at either side.

Obvious!)', then, no accurate computation can be made of
the degree of refrigeration to which the central thermo-
meter is exposed by the radiation from the cold blackened
surface of the internal tube, every part of which, as we
have seen, possesses a different temperature compared
with the rest, consecjuently transmitting radiant energy of
different intensity. It will be found practically im-
possible, therefore, to determine the true differential

temperatuie of the contents of the bulb exposed to

the sun's rays and the fluid contained in the annular
space. Hence, the differential temperature entered in

the table, the result of comparing the indications of the

thermometers, is manifestly incorrect. It will be found
also by reference to the table that while the mean tem-
perature imparted to the central thermometer by the sun's

rays is 93'i°, the mean temperature of the fluid in the

annular space is S3'3°. Consequently, the intensity of

solar radiation established by the instrument is only
93'i° — 83 3° = 979° Fah. Now, the sun during the

recorded experiment of September 2 was exceptionally

clear, the mean indication of the actinometer while the

experiment lasted being 6o'05°, thus showing that the

energy developed was only 9-Z2- = o'i6 of the true radiant
6005

intensity. The mean zenith distance, it may be men-
tioned, was only 33' 24' during the experiment. Agree-
able to the table of temperatures previously published, the

maximum solar intensity for the stated zenith distance is

63'35' ; thus we find that the sun, as stated, was excep-

tionally clear while the trial took place, which resulted in

developing the trifling intensity of g'yg" Fah. The result

of the experiments conducted September 6th, recorded in

the table, it will be seen was nearly the same as that just

related, the mean temperature indicated by the thermo-
meter exposed to the sun being 9S'2^, while the mean of
the two thermometers immersed in the fluid was 8y8°,

hence the differential temperature 98'2'' — 87'8°=lo'4°.
The mean temperature of solar radiation during the ex-

periment, ascertained by the actinometer, was 5975^ the

zenith distance being 35° 33'. Consequently, the intensity

indicated September 6th was only—4^ = o'i7 of the true
5975

energy of the sun's radiant heat, against o'i6 during the

previous experiment. It will be observed that the fluctua-

tion of the differential temperature was much greater

September 2nd than during the succeeding experiment,
owing, no doubt, to the influence of currents of air pro-

duced by a strong breeze on the first occasion, the re-

volving observatory being partially open on the side pre-

sented to the sun during observations.

With reference to the small differential temperature
indicated by the Secchi instrument manufactured by
Casella, it may be urged that it is not intended to show
the true intensity of solar radiation on the earth's surface,

but simply a means of determining solar temperature.
Granted that such is the object, yet the extreme irregu-

larity of the temperature of the fluid within the annular
space shgws that the instrument is unreliable, a fact

established beyond contradiction by an experiment in-

stituted September 27, 1871. On this occasion water of
a uniform temperature was circulated through the annular
space. This was effected by gradually charging this space
from the top, and carrying off the waste at the bottom,
holes having been drilled in the external casing for thatpur-
pose. The result of this conclusive experiment is recorded
at the foot of Table A. It will be found on reference to the
figures, that the mean difference of the two thermometers
immersed in the fluid was only 64'9°- 64^4 = o'5^, while
the mean differential temperature was augmented to

79'i° - 64-45 = I4'65° against 979° on the 2nd of Septem-
ber, although the zenith distance was greater, and the
solar intensity less ; circumstances which ought to have
diminislied the indicated intensity. It is needless to enter
into any further discussion of the demerits of the instru-

ment represented in Fig. 2. We may now return to the
consideration of the device delineated in Fig. i, copied
from " Le Soleil." It will be seen that the material
difference of construction is that of applying only one
thermometer for ascertaining the temperature of the fluid

in the annular space. Possibly this single thermometer
may indicate approximately the mean temperature of the
upper and lower portions of the fluid above the central
tube ; but it furnishes no indication of the temperature
below, nor at either extremity of the annular space. The
inadequacy of the means adopted for ascertaining the
temperature of the internal surface which radiates towards
the bulb of the central thermometer having thus been
pointed out, it will be well to consider whether the ex-

pedient of passing a stream of water of nearly uniform
temperature through the annular space, will insure trust-

worthy indication. In order to determine this question,
I have constructed two instruments, in strict accordance
with the delineation in Fig. 1, excepting that in one of
these the concentric cylinders are considerably enlarged,
the annular space, however, remaining unchanged. Ex-
periments with the two instruments prove that the enlarge-
ment does not materially influence the indications,

provided water of a uniform temperature be circulated

through the annular space. But these experiments have
demonstrated that the size of the bulb of the thermometer
exposed to the sun cannot be changed without influencing
the differential temperature most materially. This will

be seen by reference to Table B, which records the result

of experiments with different thermometers, and tubes of
different diameter, conducted October 17, 1871. As on
previous occasions, the instruments, in order to insure
accurate position, were attached to the dechnation table

arranged within the revolving observatory. The bulbs of
the thermometers employed were very nearly spherical,

their diameters being respectively 030 and o'58 ins.

The upper division of Table B which records the experi-

ment with the small bulb exposed to the sun, establishes,

it will be seen, a differential temperature of I4'4^ for the
instrument having the i}-in. central tube, and 16° for the
one having the 3-in. central tube. Referring to the
lower division of the same table, it will be seen that
when the thermometer with the lat-gc bulb is exposed to

the sun, the differential temperature reaches 22'5° in the
instrument containing the ijin. central tube, and 2ri"' in

the one having the 3in. tube. We thus find that, by
doubUng the diameter of the bulb of the thermometer
exposed to the sun, all other things remaining unchanged,
an augmentation of the differential temperature amounting
to nearly one-third takes place. This fact proves the

existence of inherent defects fatal to the device delineated

in Fig. I, rendering the same wholly unreliable.

Agreeably to the doctrine of exchanges, the diameter of
the bulb is an element of no moment, since the internal

radiation towards the same

—

provided its teinpcratiire be

uin/or/)i^depends solely on the temperature and angular
distances of the radiating points of the enclosure. In-

fallibility of the " solar intensity apparatus " has evidently
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been taken for granted on the strength of the soundness
of this doctrine, as we find no allusion to the size of the

bulb in M. Soret's account of his observations of solar

intensity on Mont Blanc ; nor does Mr. Waterston, who
employed a similar instrument during his observations in

India, advert to the dimensions of the bulb of the ther-

mometer exposed to the sun. These physicists apparently
overlook the fact that, while the entire convex area of the
bulb is exposed to what may be considered the cold radia-
tion from the enclosure, only one half receives radiant
heat from the sun. This circumstance would be unim-
portant if the heat thus received were instantly trans-

mitted to every part ; but the bulb and its contents are

slow conductors, while the conducting power diminishes

nearly in the inverse ratio of the square of the depth.

Co isequently, by increasing the diameter, the parts of the

bulb opposiie to the sun will receive considerably less

heat in a given time than if the diameter be diminished.

T.\BLE A, showini; the result of observ'ations made with Secchi's
' Solar Intensity Apparatus," manufactured by Casella.

Ther-
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generous. Similar interest had been awakened in Chicago,

whence too/, had come in to be placed at the disposal of the

Livingstone Expedition ; and on the whole it might be said the

announcement of the undertaking had been hailed with general

satisfaction throughout the civilised world. Exclusive of two

sums of 400/. and 600/. odd, the latter the balance of the former

Government grant, there was now standing to the credit of the

expedition a sum of 4,200/.

The following gentlemen were on Saturday last elected to

Junior Studentships in Natural Science at Clrristchurch, Ox-

ford .—M-.D. A. Greswell, Commoner of Balliol College, Mr.

B. Hainsworth, of Manchester Grammar School, Mr. W. A.

Smith, of Clifton College. These scholarships are of the amiual

value of 75/., together with the rooms rent free.

At the examination recently concluded at the Melbourne

University, there were no less than 225 competitors, of whom

86 passed the matriculation examination, and 108 the civil service

examination. Many of the names in the former were included

in the latter, but on the other hand, there were some who passed

the larger, the matriculation examination, who did not pass the

smaller examination, that for the civil service. The reason is,

that for the matriculation any six subjects serve to qualify, while

for the civil service, of the four subjects, two given ones are es-

sential. The examinations this time had a novel feature, from

there being three lady candidates, all of whom passed. Tlie

Council of the University, however, has passed a resolution to

the effect that the successful ladies should not be allowed to

matriculate. No reasons have been given for this decision, but

it is presumed that the obstacle is a legal one.

The Academy states that the President of the Geographical

Society of Italy has written to the papers to say that the Con-

servator of the Bibliotheque Royale of Belgium has discovered

a MS., in twelve chapters, containing the original autograph

account of the discovery of Australia by Manuel Godinho, a

Portuguese navigator, who touched there in 1601, and whose

priority to the Dutch sailors, who arrived three or four years

later, has been unduly neglected. Mr. Ruelens vouches for the

authenticity of the MS., which was brought to light at the Ant-

werp Exhibition, though it passed imnoticed in the crowd.

Prof. Cleveland Abbe, in an article entitled " Historical

Note on the Method of Least Squares," in the American Journal

of Science and Arts, shows that this method, though first pub-

lished in a printed form by Le Gendre in 1806, and invented by

Gauss in 1795, was published in 180S by Prof. Robert Adrain,

at that time in New Brunswick, N. J., in the " Analyst," he

having been independently led to this invention by the study

of a prize problem offered some months previously in that

periodical.

An important addition has been made to the list of works

devoted to inquiries and instructions in regard to the great fisheries

in the form of a paper, by M. Achille Costa, upon the fisheries

of the Gulf of Naples published by the Royal Institute

for the Encouragement of Natural Science, &c., of Naples.

The subject is treated under four heads : first, a description of

the various modes by which fishing is prosecuted in the Gulf of

Naples, whether commendable or olherwise, with engravings of

the nets and other apparatus used ; second, the consideration of

the various modes of fishing, and their relationship to the present

and prospective supply ; third, memoranda in regard to the

localities in which the different kinds of fish and other marine

animals are to be found, and the favourite places for depositing

their spawn ; and fourth, a systematic catalogue of the different

species of marine animals found in the Gulf of Naples, and

gathered for the purpose of serving as food.

Prof, Maksh reports to the 4w«Wrt/<7f«/vw/^&-<t'«a' the

discovery, during his explorations in 1871, of a remarkable fossil

bird. It was found in the Upper Cretaceous of Western Kansas,

and the remains consist of the greater portion of the skeleton,

at least five feet in height, and which, although a true bird, as is

shown by the vertebrae and other parts of the skeleton, differs

widely from any known recent or extinct forms of that class,

and affords a fine example of a comprehensive type. The bones

are all well preserved. The femur is very short, but the other

portions of the legs are quite elongated. The metatarsal bones

appear to have been separated. On his return the professor

proposes to describe this unique fossil under the name of fft's-

pirornis regalis.

In the expedition against the Losshais, who have attacked

our tea plantations in Cachar, the interests of science have been

cared for. Lieutenant Browne, 44th Foot, known in India as

an able naturalist, has charge, with a trained native from the

Indian Museum at Calcutta, to act as collector. Something is

expected from the imexplored regions of the Losshai country,

Herr Pausch, a member of the late German polra ex-

pedition, recently made a communication to the German An-

thropological Society in regard to certain abandoned habitations

of the Esquimaux in East Greenland. He remarked that at

each of seven different points they found three stone houses, some

of them certainly over one hundred years old. These were

winter huts, the remnants of their summer abodes being indi-

cated by stone rings. In many places there were indications of

stone graves, and from the skeletons found in them tolerably well-

preserved crania were obtained, agreeing with the Eastern

Esquimaux type as described by Virchow, and exhibiting the car-

nivorous habit in the highest degree. Remains of wood carving,

tolerably well executed, occurred with the dead bodies, and in the

heap were found bone knife-handles, harpoons of bone, arrow-

tips, and even knife-shaped pieces of iron, probably obtained

from the English expedition of 1823.

In referring to the explorations of Dr. liayden about the

Yellow Stone Lake during the past summer, mention was made
of the fact that the trout all seemed very much infested with a

peculiar kind of worm, which interfered considerably with the

enjoyment of eating them. Specimens of this animal have been
submitted to Prof. Leidy, of Philadelphia, who reports that they

represent a new species or type of worm, of the genus Dibothriiim.

Two species of the genus have long been known as infesting

salmon and other members of the trout family in Europe, but

both are decidedly different from the new form just mentioned.

The Trustees of the Museum of Comparative Zoology at

Harvard College, Cambridge, U.S.A., have issued their Annual
Register for 1870, together with the Report of the Director,

Prof. Agassiz. It is stated that the accessions to the Museum
during the past year had been very great and of surpassing im-

portance. Foremost stands Deyrolle's collection of Curculio-

nidaa, presented by Mrs. A. Hemenway ; next the collection of

Galls of Baron d'Osten-Sacken, presented by him ; then the

magnificent collection of Fossil Plants of M. Lesquereux, espe-

cially remarkable for the exquisite selection of the specimens it

contains, and that of Insects of Texas, made by Mr. J. Boll,

both of which have been bought by the Museum ; and not least

the unparalleled collection of Neuroptera, brought to America by

Dr. Hagen, and now deposited in the Museum. There are

special reports on the Mammalia and Birds by Mr. J. A. Allen
;

on the Fishes by Dr. Franz Steindachner ; on Conchology by

J. G. Anthony ; on the Articulata by Dr. Hagen ; and on the

Palceontological collections by Prof. Shaler, Mr. J. B. Perry, and

Dr. G. A. Macak.

We have received the Register of the Trustees, Officers, and

Stwlents pf th? Lehigh University, South Bethlehem, Penn.,
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U.S., for the year 1871-72. The University was founded by

a gift, in the year 1S65, from the Hon. Asa Parker, of the sum

of 500,000 dols., and a site of land containing 56 acres in the

Lehigh Valley. The purpose of the founder was " to provide the

means for imparting to young men of the valley, of the state,

and of the country, a complete professional education, which

should not only supply their general wants, but also fit them to

take an immediate and active part in the practical and profes-

sional duties of the time. The system determined upon proposes

to discard only what has been proved to be useless in the former

systems, and to introduce those important branches which have

been heretofore more or less neglected in what purports to be a

liberal education, and especially those industrial pursuits which

tend to develop the resources of the country,—pursuits, the para-

mount claims and inter-relations of which natural science is daily

displaying—such as Engineering, Civil, Mechanical, and Mining ;

Chemistry, Metallurgy, Architecture, and Construction." For

this purpose, special classes in all the above-named subjects have

been instituted ; and by the liberality of Robert II. Sayre, one

of the trustees of the University, an Astronomical Observatory

has been erected in the University grounds and placed under the

care of tlie Professor of Mathematics and Astronomy, for instrac-

lion of students in Practical Astronomy. The Observatory con-

tains an equatorial, by Alvan Clark, of six inches clear aperture,

and of eight feet focus ; a zenith sector, by Blunt ; a superior

astronomical clock, by William Bond and Sons ; a meridian circle

and a prismatic sectant, by Pistor and Martins.

Dr. E. Askenasv, in his " Beitriige zur Kritik der Darwin-

schen Lehre," contrasts the doctrine of Natural .Selection as

carried out to its full extent by Darwin in his "Origin of

Species " and " Variation of Animals and Plants under Domesti-

cation," with the modified form of theory adopted by Nageli in

his " Conception and Origin of Species in Natural History."

The first part of Dr. N. J. C. Midler's " Botanische Unter-

suchungen " treats of the separation of carbonic acid by the

green parts of plants under the influence of sunlight, and is

illustrated by a plate, delineating, in the form of curves, the

effects of the different rays in the solar spectrum.

Dr. Gerard KREFFr, in a paper on the Australian Verte-

brata, Fossil and Recent, points out how valuable would be a

general study of Natural History in a country like Australia,

where every pool and creek teems with animal life, numerous

mussels, various kinds of cray-fish, turtles, frogs, lizards, fresh-

water snakes, and other creatures, all of which are m.ore nourish-

ing to a starving human being than the wretched nardoo on

which the lamented Burke and Wills tried to subsist. He advo-

cates the establishment of district museums, and that the children

should be taught to observe the habits and economy of different

animals, in particular of those which are useful, by which means

the wealth of the country would be much increased. Dr. Krefft

promises hereafter a complete natural history of Australian Verte-

brates, which will be the first ever published.

The " American Horological Journal," published in New
York, of which several numbers lie on our table, contains not

only articles of special interest to manufacturers and vendors of

clocks and watches, but others on Spectrum Analysis, and kin-

dred scientific subjects.

" Index to Prices " is responsible for the following :—The
demand for human hair is so great that it is impossible to supply

it. Price has risen to ids. a pound. As much as 1,000 dols.

has been offered for a " head of hair" six feet long. Some ladies

dress fifty to sixty miles of hair every morning.

At the meeting of the Society of Arts held last week. Dr.

Brands, Inspector-General of Forests to the Government of India,

said that the cinchona plantations were now become almost

forests. Before long they would be able to be coppiced every

six or eight years, just as oak coppices were treated in Germany,

Scotland, and elsewhere, every fifteenth or eighteenth year, and

this would probably be the simplest and most profitable mode of

getting the bark. The introduction of ipecacuanha into India

was also alluded to. Dr. Masters expressed an opinion that

there must be dozens, if not scores, of plants indigenous to that

country, having the same medical properties as ipecacuanha,

which could be much more easily utilised.

According to the editor of the Jouni:il of Conchology, of

Paris, the Paris Museum received twenty-three shots from cannon

of the German besiegers in the course of the siege, destroying

many of the plant-houses. Two of these balls exploded in the

conchological laboratory, in the care of Prof. Deshayes, causing

great injury to the specimens, and the Scplaria in the general

collection were literally ground to powder. The large collection

of shells of the lower sands of the Paris basin was entirely de-

stroyed. This is much to be lamented in a scientific point ot

view, as it contained many types. A ball also passed through a

glass case containing the Unios and Anodonta.

At a late meeting of the State Denial Society of Pennsylvania

one of the members, Dr. Barker, is reported in the Dental Times

(July 1S71) to h.ave read an essay on Irregularity of Teeth, the

circumstances favouring it, and suggestions on its prevention and

treatment. The essayist held the opinion that a retrograde

metamorphosis is going on in human teeth. To obviate this

there must be improvement in the mode of living, the use of

more substantial food, and from the time of the appearance of

the deciduous teeth children should be under the care of an edu-

cated dentist ; so that when the permanent teeth begin to erupt

they may be properly guided, and a regular arch result. As a

rule the first permanent molars should be extracted to make
room for the succeeding teeth, for the jaws of the Anglo-Saxon

race are shortening, and no longer have room for thirty-two

teeth. How will this end ?

On January 28, the town of Schamachi, in the Caucasus,

was totally destroyed by a succession of earthquakes. Few houses

remain standing, and many lives have been lost.

A Correspondent of the GAi^t* writes to say that the recent

intelligence, describing the total destruction of the city of Oran

in Chile by an earthquake, must be a mistake. He says, that

the city of Oran in the province of Salta, in the Argentine Con-

federation, was destroyed by an earthquake, on October 22,

last year, but very few lives were lost. This is the earthquake

referred to in Nature (p. 251), but the date was there wrongly

given as November 15.

Between ten and eleven at night, on December 12, two shocks

of earthquake were felt at Serampore, in quick succession.

The second and the strongest lasted about ten seconds, and

seemed to move from north to south. The vibrations were very

strong, but no great amount of damage was done.

The Rangoon Mail states that on the night of December 12,

an earthquake which lasted about ten seconds was felt at I'rome.

The wave appeared to travel from north-east to south-west. The
shocks were stated to be severe, and followed in quick succession,

but no damage is reported in the town. The earthquake

occurred on the night of the new moon. A letter received from

Herzadak states that an earthquake was felt there on the same

night. In another paragraph we give an account of an earth-

quake felt at the same time at Serampore.

On the I2th of December at 10.5 P..M. an earthquake was felt

at Calcutta with a shock lasting eight seconds, and moving from

east to west. It was felt at Ducca about the same time, but its

direction was considered to be from north to south. It was also

felt at Aky.ab and in Burmah.
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WALLACE ON THE ORIGIN OF INSECTS*

AMID all the discussions to which the question of the Origin

of Insects has given rise, it is to me surprising that one of

the most ingenious and remarkable theories ever put forth on a

question of natural history has not been so much as once alluded

to. More than six years ago, Mr. Herbert Spencer published,

in his " Principles of Biology," a vievir of the nature and origin

of the annulose type of animals, which goes to the very root of

the whole question ; and, if this view is a sound one, it must so

materially affect the interpretation of all embryological and
anatomical facts bearing on this great subject, that those who
work in ignorance of it can hardly hope to arrive at true results.

I propose, therefore, to lay before you a brief sketch of Mr.

Spencer's tlieory, with the hope of calling attention to it, and
inducing some of you to take up what seems to me to be a most
promising line of research ; and, although the question is one

on which I feel quite incompetent to form a sound judgment, I

shall call your attention to the light which it seems to throw on
some of the most curious anomalies of insect structure.

The theory itself may be enunciated in very few worr's. It is,

that insects, as well as all the Armulosa, are not primarily single

individuals, but that each one is a compound, representing as

many individuals as there are true segments in the body, these

individuals having become severally differentiated and specialised

to perform certain definite functions for the good of the whole
compound animal.

Mr. Spencer first calls attention to the fact, that among the

undoubtedly compound animals (which are almost all found in

the sub-kingdoms, Ccelenterata and Molluscoida) the several

individuals are rarely combined in such a manner as to necessitate

any physiological division of labour amoug them. The associated

individuals of aHydrozoonor an Ascidian are each free to spread

their tentacles, to draw in currents of water, and to select their

food, without in any way interfering with each other, because

the compound animal is either branched or approximately hemi-

spherical, and thus there is no necessity for any of the combined
individuals to become especially modified with regard to the rest.

But should a compound animal have its component individuals

arranged in a linear series, there would most probably arise a

marked difference of conditions between the two situated at the

extrc.aities and those between them. If they remained united,

some modification must have occurred to adapt each to its condi-

tion. But if, further, the series should be fixed at one end, the

other being free, a new difterentiation must arise ; for the two
ends being very differently situated, the intermediate ones will

also differ accordingly as they are nearer one end or the other.

Here there is a cause for the differentiation of united individuals

that does not exist in any branched or other symmetrical arrange-

ment than a linear one. Some of the Salpida' show such a

rudimentary linear aggregation, but their mouths and vents being

lateral the individuals are so similarly situated that no differenti-

ation need occur. A little consideration will show us that this

is one of those cases in which perfectly transitional forms are not

to be expected. A permanent union of individuals in a linear

series, such as to necessitate differentiation of function among
them, could only be effected by a series of co-ordinated grada-

tions, each of which would have so great an advantage over its

predecessor as to necessitate its extinction in the struggle for

existence. We cannot expect to find the union without the

differentiation, or the differentiation without the complete union ;

and it will, therefore, be impossible to prove that such was the

origin of any group of animals, except by showing tliat numerous
traces of separate individualities occur in their organisation, and
cannot be explained by any of the known laws of development
or growth in animals not so compounded.

In the structure of the lower Annelids we do find strong indi-

cations of such an ancestral fusion of distinct individuals. These
animals are composed of segments, not merely superficial, but

exhibiting throughout a wonderful identity of form and structure.

Each segment has its branchia;, its enlargement of the alimentary

canal, its contractile dilatation of the great blood-vessel, its

ganglia, its branches from the nervous and vascular trunks, its

organs of reproduclion, its locomotive appendages, and, some-
times, even its pair of eyes. Thus every segment is a physio-

logical whole, having all the organs essential to life and
multiplication. Again, just as other compound animals increase

by gemmation or fission, so do these. The embryo leaves the

* Extracted from an Address read at the Anniversary IMeeting of the Ento-
molo^cal Society of London on the 22nd January, 1872, by Altired R.
lyallace, F,L.S., F.Z.S., President, &c

egg a globular ciliated gemmule ; elongation and segmentation
then take place, always in the hinder part, so as to elongate the
compound animal without interfering with the more specialised

anterior segment. In the Neraertida;, and some Planaria,
spontaneous fission occurs, each part becoming a perfect animal,
and in the Taenia this is the usual mode of reproduction. The
account given by Professor Owen in his " Comparative Anatomy
of Invertebrater " is very suggestive of Mr. Spencer's view. He
says :^" On the first appearance of the embryo annelid it usually
consists of a single segment, which is chiefly occupied by a large

mass of unmetamorphosed germ-cells. And these are not used
up, as in higher animals, in developing the tissues and organs of
an undivided or individual whole, but, after a comparatively
slight growth and change of the primary segment, proceed in the
typical orders to form a second segment of somewhat simpler
structure, and then repeat such formations in a linear series,

perhaps more than a hundred times. So that we may have a
seeming individual annelid, consisting of many hundred segments,
in which a single segment would give all the characteristic

organisation of such individual, except some slight additions or

modifications, characterising the first and last of the series."

lie also tells us that spontaneous fission has now been observed
to take place in almost every order of Annulata ; and, in many,
artificial fission produces two distinct individuals. In some cases

the compound animal consists of very few segments, three only
in the genus Chajtogaster, the fourth always separating as a zooid,

and forming a new animal. In the higher Articulata, the process

of gemmation goes on to a considerable ^extent in the egg, and
even afterwards in some cases, but more or less irregularly.

Thus the larva of lulus is hatched with eight segments, and at

the first moult it acquires si.x new ones, which are added between
the last and the penultimate.

The gradual fusion of the once distinct individuals into a
complete unity, is shown in a very interesting manner as we
advance from the lower to the higher fomis. In the Annelida,

Dr. Carjienter tells us, the spiracles of each segment are separate,

and do not communicate internally wiih those of other segments.
In the Myriapoda they partially communicate, while in the

Insecta they communicate perfectly by a system of anastomosing
vessels. The same thing is indicated by the various positions of

the chief spiracles. In Smynthurus among the Poduridaa there

are only two, opening under the side of the head immediately
beneath the antennae. In Solpugida; (Arachnida) they are situated

between the anterior feet ; in some spiders they open near the
end of the abdomen, in others at its base. The position of the

mouth and eyes at the anterior extremity of the body, and the

vent at the posterior, are obviously what would arise as soon as

any specialisation of function in the series of zooids occurred.

It is not, therefore, surprising that we never find these change
their position. But for the respiratory and generative organs
there is no such necessity for fixity of position, and as ikcy

existed originally in every segment, we can well conceive how,
as articulate forms become more and more modified, it would
sometimes be useful to the compound animal for these organs to

become abortive or developed in different parts of the body.
We have seen that this is to some extent the case with the

former organs, but it occurs to a much greater extent with the

latter.

The most generalised form is to be seen in the intestinal

worms, each segment of which possesses a complete hermaphro-
dite reproductive apparatus ; so that, in this respect, no less than
in their capacity for spontaneous fission, these creatures are

really what we shoidd expect the early type of compound
animals to be. This, however, is a rare case, but even in the

much higher leeches there are testes in no less than nine of the

segments, and Dr. Williams discovered a du'ect passage from
the spermatheca to the ovaries, which seems to indicate internal

self-fertilisation. It is, however, in the lower Arthropoda that

we find the most curious diversities in the position of these

organs. In the Glomerida; the genital openings in both sexes are

situated in the third segment, just behind the insertion of the

second pair of limbs. In the Polydesmidce the female organs

are in the third segment, while those of the male are in the

seventh segment. In lulus the same organs are situated in the

fourth and seventh segments respectively. The Chilopoda, on
the other hand, have them near the end of the body, as in most
insects. In the Acarina the ovaries open on the middle ot the

abdomen or on the under side of the thorax, either between or

behind the last pair of legs. In spiders the seminal orifice is at

the tase of the abdomen, but the palpi are the intromittent
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organs ; these are spoon-shaped, and are besides armed with
horny processes, hooks, and other appendages, and must be
looked upon as true generative organs. In the Astacida; the

sexual organs of the male are at the base of the first pair of
abdominal legs, those of the female at the base of the third pair.

Among the true winged-insects there is one remarkable case of
abnormal position of these organs, in the dragon flies, which
have the seminal vessels in tlie ninth, while the complex male
sexual organs are situated in the second, abdominal segment. It

is interestmg to note that this curious anomaly occurs in an
order which is considered to be of the greatest antiquity and
most generalised type among the true insects.

There are many other facts of a similar character to those I

have now touched upon, and they all become clearly intelligible

on the theory of Mr. Spencer, that the Annulosa are really com-
pound animals, or, as he expresses it, " aggregates of tlie third

order ; " while the other great groups of highly organised
animals—Mollusca and Vertebrata—are typically simple animals,

or "aggregates of the second order," (the cells of which their

structures are built up being " aggregates of tlie first order ").

Nothing of a similar characier is to be found among the two
latter groups. No molluscous or vertebrate animal can be
divided transversely so that the separate segments sliall be in

any degree alike, and contain repetitions of any important
organs. The distinct separation of parts in the vertebral column
has been acquired, for it is less visible in the lower types tlian in

the higher {the reverse of wliat obtains among insects), and in

the lowest of all is quite absent ; while in none is there any
corresponding multiplicity or displacement of respiratory, circu-

latory, or generative organs. The vertebral column corresponds

rather to the segmtnied shell of the Chiton, and has no more
relation than it to the essential ]jlan of the more important vital

organs. Neither does any mollusk or vertebrate undergo spon-
taneous fission, nor that complete and progressive segmentation in

the process of development whicli is characteristic of all Annulosa

;

nor do they ever exhibit the phenomena of parthenogenesis or

alternation of generations, the essential feature of both which is,

that numerous individuals are produced from a single fertilised

ovum, by a process analogous to (or perhaps identical with)

ordinary gemmation, and both which phenomena sometimes
occur even among the higher iirsects.

In concluding this short sketch of a remarkable theory, I

would observe, that if it is a true one it at once invests the

objects of our study with a new and exceptional interest ; because
they are the most highly developed portion of a group of animals
which will, in that case, differ fundamentally in tlieir plan of

structure from all other highly organised forms of life. In the

study of the habits, instincts, and whole economy of insects, we
shall have to keep ever in view the conception of a number of

individualities fused into one. yet perhaps retaining some separate-

ness of mental action, a conception which may throw light on
many an obscure problem, and which will perhaps materially

influence our ideas as to the nature of life it^elf. We must
remember also, that if the insect is really a compound animal,
then the only true homology that can exist between it and a
vertebrate, or a mollusk, will be one between a single segment
and an entire animal, and ihe search after any other will be so

much lost time. Especially must the acceptance of this theory
have an important bearmg on all embryological and genetical

studies ; and if the facts and arguments adduced by its learned
and philosophical author do make out even a prima facie case in

its favour, it must deserve the careful and unbiassed consideration

of all who endeavour to solve the problem of the Origin of

Insects.

THE AUSTRALIAN ECLIPSE EXPEDITION
TSTE have already announced that no scientific residts are to

"^
' be expected from the Australian Eclipse Expedition, owing

to the unpropitious state of the weather. The following particu-

lars are obtained from the Mi-lboKnic Argus

:

—
" The five days intervening between the arrival at No. VI.

Island and ihe echpse wtre employed by the astronomical party

in erecting and testing the instruments. Tents had to be put
up, brick loundations and pedestals built, and distances deter-

mined. There was plenty of hard work, and the time at the

disposal of the astronomers was found to be none too much.
Nor were those who had to sleep on shore with the instruments

to be envied, Possession of the island was hotly disputed by

legions of rats, who behaved in the most impudent manner.
They boldly eyed the operations in the daytime, winking
wickedly from behind the tufts of grass. Every night they held

a corroboree in the tents, coursing over the instruments and
the forms of the wearied sleepers, gnawing hats and any baggage
which promised a toothsome morsel ; and in some instances they
had the audacity to bite the men who attempted to brush them
away. The passengers filled up the interval by visits to the main-
land, and one or two of the neighbouring reefs and islets. On
Thursday, December S, Mr. Moore formed a party and went to

Cape Sid mouth, the boat carrying provisions for three or four

days. A native on the beach seemed much alarmed at their

approach. When they landed he ran off at full speed and was
not seen again. Only two other blackfellows showed themselves,

thoughtlie tracksand campfiresproved that there were many in the

neighbourhood. These blacks were known to be hostile, and it

was necessary to take precautions to guard against a surprise.

The master of the schooner Challeiige, from Sydney, bound for

Cape York, passed with his vessel a few yards astern of the

Goz'crnor Blackall that morning. On hearing that a party had
set out with the intention of landing at Cape Sidmouih, he ex-

pressed the consoling opinion that if they entered the bush they
would never come out of it again. But no such disaster befel.

" On the hills, which rose abruptly a few hundred yards from
the beach, were well-defined t]uartz reefs, and the neighbourhood
presented all the appear.mce of auriferous country. A few miles

from Cape Sidmoutti was found an enormous heap of the bones
of the dugorig, the strange mammal which inhabits these seas.

There were nearly two tons of bones, piled up in fantastic

ariay, with all the skulls on top. At every turn were ant-hills,

rising in solid cones from 6 ft. to 12 ft. high, and almost as hard
as granite. Some of them had fine pinnacle.s, and these airy

minarets, clustered together in graceful shapes, had a very
pleasing effect. The numeious screw pines were also an agree-

able feature in the landscape. The mountains, eight or ten
miles inland, were well wooded, with occasional abrupt squares
of grassed land.

" Mr. Moore prosecuted his botanical researches on the main-
land during two days. Those who understand botany may be
interested to learn from his account that the high ground at the

cape is sparsely covered witV stunted growths and trees, chiefly

Eucaiypti ^ni\ Grtt'iilca c/irysantha. Advancing into the interior,

broad-leaved acacias and arborescent species of Hakca and Mela-
leuca principally characterise the open forest country. There
are belts of thick jungle scrub of no great width, in which a very
slender and graceful palm, which is believed to be new, occurs

in great abundance. A species of Nepenthes, or pitcher plant, is

also found in great profusion. Araliaceous trees are numerous.
Feins are scarce, but in the open forest the ground is thickly

covered with Schizffa dichotonia. A very remarkable plant was
found as an undergrowth in this, having large while bracts and
briglic green foliage. It is supposed to be a species of Mussienda.
Toward the north of the cape is a long, low, flat country, chiefly

covered with mangrove. The sandy patches contain a variety

of undershrubs and climbers, with a tree here and there. The
silk-cotton p\a.n\.(CochlospermHm gossypitiiii) s.\so varies the scene

with its delicate flower. Among these shrubs a very interesiing

plant—a species of Eugenia—was lound. It bears a fruit about
the size and colour of a cherry, having a pleasant sub-acid flavour.

This fruit was largely eaten by the party, and the tiee which
bears it is supposed to be well worthy of cultivation. The vege-
tation is otherwise principally characterised by a species of Bus-
beckia, Elaodcndron, Hibiscus, Baichinia, and a species of

Baitksia. After leaving the mainland the party visited No. VII.
Island of the Claremont group, where Mr. Brazier added an
Auricula and a Bulinius to his previous collection of shells,

which included specimens of the genera Diplummatina, Pupa,
Hilicariou, HcIix, Truncatella, Pythia, and Cassidida. Had
the expedition selected a portion of the mainland for the observ-

ing point, there would have been some interesting and extensive

explorations in the interior. The party were fully equipped with

arms and ammunition, some supplied by the Government and
some privately owned, but with the ship nine miles off, and the

limited time at our disposal, much exploration was impracticable.

In any case, there was no anchorage for the vessel within two
miles of the shore, and that was one of the reasons why the

island was preferred for the observatory.
*' On Thursday aiternoon, some of the excursionists went in the

c.tptain's boat to look for shells on a small sandbank which had

conae into view, and landed on an island considerably smaller
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than the fish that Sindbad mistook for term firina. It was in-

tended to visit No. VII. Island, but it seemed that the country

we were in search of had gone under water—its custom in the

afternoon—and we sailed over part of it. On Friday a visit was
[

paid to tlie reef, which extends for three or four miles from one
extremity of No. VI. Isl.ind. The party landed on a patch of

sand, and waded about three miles in 2 ft. of water over a coral

bottom, in quest of shells. Here we had the wonders of the

deep and its strange inhabitants laid at our feet in all their rich

variety of colour. Some curious specimens were obtained.

There were enormous clams, capable of holding a man's foot in

their grip, abundance of bcche-lc-mer, pearl oysters, all kinds of

star fish (some of the most beautiful ulramarine), and many sorts

of coral. One member of the party picked up a handsome live

conch shell, weighing about 141b. Another was delighted wiih

a strange creature belonging to the star fish order. When first

taken from the water it had all the appearance of a pentagonal
plum cake of about 2 lb. weight, beautifully encrusted with sugar

crystals and profusely ornamented with coloui'ed caraways But
removed from the sea water the glories of this appetising-looking

creature only survived a britf period. When we had been a
couple of hours prospecting on this rocky bottom of the ocean
the tide rose rapidly, and we had no sooner got into the boat tlian

the whole reef dropped out of view. The attractions of No.
VI. Island proper were exhausted for the majority of people in a

very brief space, but one or two were sometimes to be seen mean-
dering along the beach, the very pictures of placid contentment.

The presence of a porter bottle in one hand and an oyster knife

in the other seemed to suggest that they had been visiting some
of the oyster beds. They were so full of blessed condit on that

conversation was superfluous, and on these occasions we passed

them without making a remark to disturb their dreamy hap-

piness.
" Repeated attempts had been made since leaving Sydney to

catch fi'ih, but without success, on'y one small one having been
hooked. This a'ternoon, however, great sport was afforded by
the sharks. The bathers who went over the ship's side every

morning had been warned that there were several of these

villanous footpads of the sea ab lut ; but nothing but the sight of

these rapacious monsters on deck sufficed to induce them to

abandon the practice. The method adopted in catching these

sharks enabled both anglers and rifleman to take a part. As
soon as a thaik was hooked his head was drawn about si.'c inches

out of water, and three or four conical balls lodged in that ugly

flat prominence settled him before he was hauled on deck to be

drawn and rjuartered. In this way six, measuring from 9ft. to

12ft. in length, were disposed of in the course of an hour and a

half, besides two which were shot in the sea. and turned over on
their backs to sink. After this experience the morning ablutions

of the company were limited to splashing about the decks under
the ho5e.

" Most of the company slept through the night on deck.

With the marvels of the stellar firmament above, whichever way
the eye was directed, we became contemjjlative astronomers, like

the Chaldean shepherds of old. The striking gandtude of the

sky formed an endless scene to gaze at and admire. Little

wonder that the ancients made the heavenly bodies objects of

religious veneration. When the sun had finished his daily round,

we watched the leaser bght that rules the night, making her

stately procession through the heavens, and the infinite variety of

stars moving in concert through boundless f pace. There is much
of the charm of romance in the !-tudy of the science which
teaches us that there are other glob.;?, in comparison with which
the eanh is but a speck, and proves to us that the ' patines of

brigl t gold ' with which the sky is inlaid are not simply joints of

light, but worlds like our own, with systems nf satellites muving
in their appointed courses in obedience to the laws of nature.

These unknowm countries afford abundant scope for interesting

speculation. The mind endeavours to picture the circumstances

of their inhabitants, and to conjecture, by some earthly standard,

what their pursuits may be. Bat the imagination refuses to

believe that the occupants of these bright workls are subject to

the conditions which bind those who dwell upon 'the dim spot

which men call earth,' and that they have cities like ours, with

their sins a-'d their sorrows. There were some stars in the

firmament which old residtnts of Au^tlal a had not seen for many
years. While our ves^t 1 was progies^mg n r'hward>, constella-

tions unknown in the south had tieen coming into view, and we
saw Cassiopeia and Perseus gradually rise above the horizon with
great brilliancy. Apart from the scenery of the heavens, the sea

was beautifully phosphorescent. When the phosphorescence
was stirred all the sparks were convened by the action of the
retina into lines of light, which played around the ship in radial
streamers.

"No time was lost by the astronomical party when they had
once elfected a landing on Eclipse Lland, as we christened the
[loint of observation. The islet was soon converted into a bust-
ling little canvas town. From nearly every tent some instrument
peered, all pointing in the one direction, as though these mortals,
with their puny optics, thought to stare out of countenance the
great Eye of D.iy. The Victoiian party had two analysing spectro-
scopes and an integrating spectro'^cope, both e quatorially mounted.
The first was in the hands oi Mr. Ellery, and the second was to

be worked by Mr. Foord, both gentlemen having assistants to use
the finding telescopes attached to pick out portions of the corona
for examina ion. The two analysing spectroscopes weie for

examining the na'ure of the light of the chromosphere and the
corona ; and the integrating spectroscop'*, entrusted to Mr.
M 'George, was de-igned to examine the naure of the whole light,

all the obsei vations being directed with a view to determining the
ch racter of the 01b from wh ch the light proceeds. Prof.

Wilson had two Savarl's polaii-copes. The object of polari-

scopi.; observations is to ascertain whether the light of the cirona
is that of a self luminous body or a reflected light ; also, in the
case of its being a reflected ligh', to determine the an^Ie of in-

cidence, the great question to be settled being whetlvr the
corona is an appendage of the sun, or whether it exists in our
atmosphere. There was also a magnetic theodohte to record
magnetic disturbances. Mr. Moerlin, assisced by Mr. Walter,
had charge of the photographic department. The principal in-

strument was one of Dalmeyer's rapid rectilinear lenses of 4in.

aperture and 3010. focal length, giving an image of about three-

tenths of an inch in diameter, equatorially mounted, and driven by
clockwork. It was intended to take ten views during the totality.

Mr. White, assisted by Mr. Black, directed the instruments for

determining the position of the station and predicting the time
of the diflerei.t phases of the eclipse. On the morning of the
7lh December a brick pier to support the transit instruments was
built. The pier was made square, as the instruments had to be
placed not only in the meridian for the accurate determination of
the time and lonj^itude, but also at right angles to the meridian
for finding the altitude. The first observations were made by an
eight-inch altazimuth, which does not require such a massive
stand as the transit. This gave very nearly the local time and
the direction of the meridian. By means of these data the
transit was fixed at right angles to the meridian, the finding of
the latitude by this method being more troublesome and requir-

ing finer weather than the finding of the time. On the first

night the sky was rather cloudy, so that only two complete ob-
servations could be taken. The next night three observations
were obtained, and the third night four observations were made.
This being considered sufficient for the latitude, the instrument
was next morning placed in the meridian, but the weather was
so unfavourable tnat no observations could be taken in that posi-

tion, so that the altazimuth had to be resorted to for the time
observations.

" The Sydney party were furnished with an equatorial tele-

scope, made by Merz, of Munich, with 7|in. clear aperture ard
loft. 4iii. focal length, mounted on the German plan. Attached
to the telescope was an apparatus for taking photographs in the
principal focus of the object glass ; also a photographic lens and
camera, by which a second series of photographs could be taken
simultaneously, the photograph c lens having a 3in. aperture and
30in. focal length. There were, in addition, two small telescopes

of 2in. aperture, with a magnifying power of 20, mounted equa-
torially and driven by clockwoik, and a third telescope of 3iin.
aperture and 4ft. 6in. focal length. The party intended to take a
double series of photographs, to make two independent drawings,
and to make naked-eye drawings and observations. The duties
were apportioned as follows :— Mr. Russell, the Government
astronomer, was to take photographs with the large telescope

;

Mr. Beaufoy Merlin photographs with the camera, the Rev. W.
Scott and Lieutenant Gowlland to make diawings with small
telescope, and Mr. W. M'Donnell to act as timekeeper. The
ptssengers were furnished with diagrams, and each received in-

struciions to pav spt-cial attention to some cmc particular portion
of the phenomena. When the day of the eclipse arrived the
instruments were all working admirably. There had been
numerous rehearsals to secure the utmost economy of time, and
all felt that nothing but clear weather was needed for success.
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" On Monday afternoon, the nth of December, for the first time
since leaving Melbourne, the sky became seiiously overcast. The
clouds had been gathered in dense dark masses all the earlier part

of the evening, and at ten o'clock at night there was an awful
thunderstorm, which lasted over an hour. The glow of the

lightning, which came down in sheets of flame, and the rattle and
crash of the thunder which followed the flash instantly, were in-

expressibly grand. It was something quite beyond the experience

of any one on board. A portion of the astronomical party re-

turned from the shore in the middle of the stotm. While they
were ascending the ship's side the lightning struck the iron

rigging, leaped across from stanchion to stanchion in balls of fire,

and broke off at the ropes depending from the dead-eyes with
loud crackling noises before it reached the sea. The vessel was
lit up from stem to stem with a blinding light, and those on deck
could see nothing for some seconds after each flash. The party

in the boat were so much affected in this way that some alarm
prevailed at first. Each one thought he had been deprived of

sight, and asked his neighbour how it was with him. Had we
been in a wooden ship the consequences would in all probability

have been serious. This storm unfortunately did not clear the

atmosphere. Next morning, the day of the eclipse, every eye
was turned heavenward. To our dismay there was not a speck
of sky to be seen. At ten o'clock there were several breaks in the

clouds, and the sun showed himself for a few seconds, but an hour
and a half later all was densecloud again. Things looked brightest

at mid-day, when there seemed to be a possibility of a fine after-

noon. Then dark clouds swept up from the horizon, and extin-

guished almost every hope. At two o'clock there was yet another
chance, though a faint one. This was tantalising. Every in-

terest centred in a few patches of sky and their relations to the

neighbouring clouds. They were aggravating clouds of every
imaginable form and variety—cirrus, stratus, cumulus, nimbus

—

all were there at various times of the day, assuming the most
distressing shapes, but giving no promise of dissolving.

" The computation of the duration of the eclipse was found to

be very accurate, the eclipse occurring, as near as could be
judged, three or four seconds before the predicted time. The
computation was as follows :— First contact, ih. 15m. 6s. ;

commencement of totality, 2h. 42ni. 23s. ; end of totality,

2h. 45m. 49!. ; last contact, 4h. Im. 6s. At the time of the

first contact there was scarcely a rift in the canopy of clouds.

The sun was wholly obscured. A few seconds later a passing

glimpse was obtained, showing that the encroachment of the

dark body of the moon on the bottom edge of the sun's disc had
begun. Then all was dark again, excepting a faint luminous spot

indicating the radiant body's position. A sharp shower fell at

this time, and the instruments exposed had to be covered up. A
drizzling rain continued during the remainder of the afternoon.

At the faintest indication of a break in the clouds the astronomers

ran out of their tents, and endeavoured to take observations, but

without any result. Seven minutes before the commencement of

totality there was a gleam of light from the sun, but the phase
of the eclipse could not be discerned. We caught a momentary
glimpse of the silver sickle of the sun at the top, just before the full

obscuration. Then darkness fell suddenly like a pall on the sur-

rounding objects, and we knew that totality had begun. It was
a strange weird light at first. The large billowy clouds assumed
olive and purple tints, and then changed to an ashen hue. These
colours were reflected in the sea with some variations of light

green and copper. Men looked livid in the light, and every-

thing around had a most unearthly appearance. The steamer at

anchor showed with a wonderful distinctness ; every line, spar,

and bit of cordage stood out against the horizon with the sharp-

ness of a highly-magnified stereoscopic picture. There was no
total darkness, owing, probably, to the amount of light diffused

in the clouds. During totality, newspaper print could be read

without much difficulty. Nor was there any perceptible diminu-

tion in the temperature. The three minutes and a half seemed
exceedingly short. We saw nothing of the corona beyond a
brief ghmpse of a luminous mark shining faintly through the

vapours. Some said they detected a decided red tinge. The
clouds turned black, the tints disappeared from the sea, and
utter darkness seemed coming upon us, when a few rays of light

played upon the edges of a great bank of clouds in the N. W.,
some of the grey tints of dawm appeared, and daylight came
back with a rush, as from the lifting of a veil. A hawk which
had been sailing about swept down into a bush on the island to

roost as soon as totality began. When daylight returned, he was
astonished to find himself within a few feet of forty or fifty men,

and flew off in wild alarm. Though daylight had returned, the
sun was still hidden by the clouds. A minute later we faintly

saw the re-appearance of the solar limb at the bottom like a fine

luminous thread, when more clouds interposed and shut out the
great luminary for the remainder of the afternoon. This was all

that was vouchsafed to us of the grand phenomena of a total solar

eclipse. Never was Nature more assiduously wooed to reveal her
treasures to science. But it was all to no purpose. Of the up-
ward and onward march of the moon, the successive dis-

appearance of the solar spots, the brilliant breaking into view of
Bailey's Beads, the passage of the shadow through the air, the
rose-coloured prominences and coronal radiations during totality,

the reappearance of the soiar crescent, and the final retreat of
the lunar shadow into space, we had seen nothing. No observa-
tion could be taken by instrument. Mr. Russell exposed a
photographic plate for twenty seconds during totality, but got no
result.

" Nothing remained but to pack up and head the ship for

home. The work was commenced before the eclipse was over,
the rain falling dismally all the time, and was completed in less

than three hours. The disappointment to all was very great.

It was especially felt by the astronomical party, but they bore it

br ivcly, as became men who had faithfully performed their duty.
When over dessert that evening Mr. Ellery proposed in the
interests of science, " Success to the Other Eclipse Expeditions,"
there was not one who did not cordially wish that all the other
observers might have presented to their view the radiant globe
projected on an azure sky, instead of the mountains of dull cloud
that desolated our hopes.

"Later in the evening the schooner MalilJa, bound for Syd-
ney, from Torres Strait, with twelve tons of pearl shell, came
alongside. The master and first officer reported having seen the
eclipse very distinctly while near Night Island, in lat. 13° 9' S.,

long. 143° 39' E., about 15 miles from No. VI. island. They
were not aware that the eclipse was going to occur, and at first

took the darkness for approaching bad weather, until one of
them happening to look under the mainsail, observed the pheno-
menon. Though wholly unprepared for the eclipse, they gave a
very intelligent account of it, on being carefully examined by
Prof Wilson. Mr. Walton, master of the Malilda, stated that
he had just ordered some clothes that were drying to be taken
down, as bad weather seemed to be coming on, when he
happened to look up and see the eclipse. It was so dark that

he had to light the binnacle lamp. On a diagram being handed
to him, he correctly indicated the points of disappearance and
first reappearance of the sun. He drew on a black disc a line

showing the boundary of the ring of light round the dark body
of the moon, narrower in the right-hand bottom quadrant, and
wider, with a projection, in the left-hand top quadrant. The
colour of the light, he said, was whitish, like ordinary sun-
light. He was particularly asked if he saw any pink light,

and said no. He described the boundary as being sharp,
and clear towards the moon, but rough and irregular

outwards. The breadth of the annulus which he drew was
about l-l6th of the diameter of the black disc. He said he
and the other oflicers differed as to the duration of the darkness.
The time was variously guessed at from five to ten minutes. His
own opinion was that it was seven or eight minutes. There were
no clouds on the sun at the time, and the blue sky was visible.

Some of the South Sea Islanders on board were very much
alarmed, and wept plenteously. Mr. Horc, first officer of the
Mali/da, stated that on his attention being directed to the eclipse,

he went below to fetch his sextant in order to use the dark glasses.

The captain called to him to make haste, as he was losing the
best of it. On coming on deck he saw the dark body of the
moon, surrounded by a fine ring of red light, outside of which
was a broader ring of paler red light ; while all outside of that

was as black as night. His drawing on the card showed the
breadth of the inner ring to be one-eighth the diameter of the
moon, and the breadth of the outer on to be seven-six-

teenths of the diameter of the moon. On being pressed
as to the colour, he said it was not like fire itself, but
like the glow of fire when the fire is concealed. The
illustration he used was the glow of a house on fire seen
from behind another house. Only one cloud passed over the sun
during the eclipse, and that was a very small one. Peter R.
Cooper, carpenter on board the Mntilda, drew a line showing the
boundaries of the inner and outer annuli, the inner one extending
rather more than half round, the point of first reappearance
being the middle of it, the outer one extending less than a
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quadrant, and being entirely on the upper right-lmnd side. He
described the colour as being like the upper ground part of a

kerosene lamp shade in the cabin to which he pointed. The sun

looked watery. When lie first saw it it was coming from behind

scud. There was no sky which could be called blue. It was a

whitey sky. Cooper's drawing was marked with radial lines

extending across the outer annulus from the inner.

" The return voyage was begun at daylight on the morning of

the I3ih of December. The only lasting traces of the astronomers

left on the island were the photographers' dark rooms and the

brick foundations used for the instruments, in which were en-

tombed two bottles containing coins and newspapers and some

particulars of the expedition. A member of the party, animated

by something of the spirit of Old Mortahty in his desire to pre-

serve from oblivion the mortuary memorials of the expedition,

inscribed this touching record on the slab which formed the top

of one of the^e pedestals :
—

' Sacred to the memory of the

Australian Eclipse Expedition.

SOCIETIES AND ACADEMIES
London

Royal Society, Februaryl5.—" On the Induction of Electric

Currents in an infinite plane sheet of uniformly conducting

matter," by Prof. Clerk Maxwell, F.R.S.
The currents are supposed to be induced in the sheet by the

variation in position or intensity of any system of magnets or

electromagnets.

When any system of currents is excited in the sheet, and then

left to itself, it gradually decays, on account of the resistance of

the -hee'. At any point on the positive side of the sheet, the

electromagnetic action is precisely the same as if the sheet, with

its currents, retaining their original intensity, had been carried

away in the negative direction with a constant velocity R, where

R is the value, in electromagnetic measure, of the resistance of a

rectangular portion of the sheet, of length i and breadth 2 ir.

This velocity, for a sheet of copper of best quality of one milli-

metre thickness, is about twenty-five metres per second, and is,

therefore, in general comparable with the velocities attainable in

experiments with rotaiing apparatus.

When an electromagnet is suddenly excited on the positive

side of the sheet, a system of currents is induced in the sheet, t!ie

effect of which on any point on the negative side is, at the first

instant, such as exactly to neutralise the effect of the magnet

itself. The effect of the decay of this system of currents is

therefore equivalent to that of an image of the magnet, equal and

opposite to the real magner, from the position of the real magnet,

in the direction of the normal drawn away from the sheet, with

the constant ve'ocity R.

When any change occurs in an electromagnetic system,

whether by its motion or by the variation of its intensity, we may
conceive the change to take place by the superposition of an

imaginary system upon the original system ; the imaginary system

being equivalent to the difference between the original and the

final state of the system.

The currents excited in the sheet by this change will gradually

decay, and their effect will be equivalent to that of the imaginary

system carried away from the sheet with the constant velocity R.

When a magnet or electro-magnet moves or varies in any con-

tinuous manner, a succession of imaginary magnetic systems like

those already described is formed, and each, as it is formed, be-

gins to move away from the sheet with the constant velocity R.

In this way a train or trail of images, is formed, moves off, par-

allel to itself, away from the sheet, as the smoke of a steamer

ascends in still air from the moving funnel.

When the sheet itself is in motion, the currents, relatively to

the sheet, are the same as if the sheet had been at rest, and the

magnets had moved with the same relative velocity. The only

difference is, that whereas when the sheet is at rest no difference

of electric potential is produced in different parts of the sheet,

differences of potential, which may be detected by fixed elec-

trodes are produced in the moving sheet.

The problem of Arago's whirhng disc has been investigated by
MM. Felici and Jochmann. Neither of these writers, however,

has solved the problem so as to take into account the mutual

induction of the currents in the disc. This is the principal step

made in this paper, and it is expressed in terms of the theory of

images, by which Sir W. Thomson solved so many problems in

Statical Electricity. In the case of the whirling disc, the trail

of images has the form of a helix, moving away from the disc

with velocity R, while it revolves about the axis along with the

disc. Besides the dragging action which the disc exerts on the

magnetic pole in the tangential direction, parallel to the motion
of the disc, the theory also indicates a repulsive action directed

away from the disc, and an attraction towards the axis of the

disc, provided the Dole is not placed very near the edge of the

disc, a case not included in the investigation. These pheno-
mena were observed experimentally by Arago, Ann. de Chiinic,

1S26.

February 22.—" On a New Hygrometer." By Mr. Wildman
O. Whitehouse.

" On the Contact of Surfaces." By William Spottiswoode,

M A., Treas. R.S.
In .a paper published in the "Philosophical Transactions"

(1870, p. 2S9), t have considered the contact, at a point P, of

two curves which are c i-planar sections of two surfaces (U, V)

;

and have examined somewhat in detail the case where one of the

curves, viz., the section of V, is a conic. In the method there

employed, the conditions that the point P should be sextatic,

involved the azimuth of the plane of section measured about an
axi; passing through P ; and consequently, regarded as an equa-

tion in the azimuth, it showed that the point would be sextatic

for certain definite sections. It does not, however, follow, if

conies having six-pointic contact with the surface U be drawn in

the planes so determined, that a single quadric surface can be
made to pass through them all. The investigation therefore of

the memoir above quoted was not directly concerned with the

contact of surfaces, although it may be considered as dealing with

a problem intermediate to the contact of plane curves and that

of surfaces.

In the present investigation I have considered a point P com-
mon to the two surfaces, U and V ; an axis drawn arbitrarily

through P ; and a plane of section passing through the axis and
capable of revolution about it. Proceeding as in the former

memoir, and forming the equations for contact of various de-

grees, and finally by rendering them independent of the azimuth,

we obtain the conditions for contact for all positions of the cutting

plane about the axis. Such contact is called circumaxal ; and
in particular it is called uniaxal, biaxal, &c , according as it

subsists for one, two, &c. axes. If it holds for all axes through

the point it is called superficial contact ; and in the memoir some
theorems are established relating to the muuber of sections along

which contact of a given degree must subsist in order to ensure

uniaxal contact, as well as to the connection between uniaxal

and multiaxal contact. At the conclusion of sec. 3 it is shown
that the method of plane sections may, in the cases possessing

most interest and importance, be replaced by the more general

method of curved sections.

In the concluding section a few general considerations are

given relating to the determination of surfaces having superficial

contact of various degrees with given surfaces ; and at the same
time have indicated how veiy much the general theory is affected

by the particular circumstances of each case. The question of a

quadric having four-pointic superficial contact with a given sur-

face is considered more in detail ; and it is shown how in general

such a quadric degenerates into the tangent plane taken twice.

To this there is an apparently exceptional case, the condition for

which is given and reduced to a comparatively simple form
; but

I must admit to having so left it, in the hope of giving a fuller

discussion of it on a future occasion.

The subject of three-pointic superficial contact was considered

by Dupin, •' Developpements de Geometric," p. 12, and, as I

have learnt since the memoir was written, a general theorem

connecting superficial contact and contact along vuin is branches

of the curve of intersection of two surfaces (substantially the same
as that given in the text) was enunciated by M. Moutard. *

In a corollary to this theorem, M. Moutard states that through

every point of a surface there can be drawn twenty-seven conies,

having six-pointic contact with the surface. This number is

perhaps open to question ; and I have even reason to think, from

considerations stated to me by Mr. Clifford, that the number ten,

given in my memoir above quoted, may be capable of reduction

by unity to nine. But this question refers to the subject of that

earlier memoir rather than to this.

Geological Society, February 7.—Mr. Prestwich, F.R.S.

,

president, in the chair. I. " Further Notes on the fJeology of

the neighbourhood of Malaga," by M. D. M. d'Orueta. In

this paper, which is a continuation of a former note laid

* Poiicelet, " Applications d'Analyse a la G6om6trie," 1864, torn. ii. p, 363
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before the society (see Q. J. G. S. xxvii., p. 109), the author

commenced by stating that his former opinion as to the Juras-

sic age of the rocks of Antequera is fully borne out by later

researches upon their fossils. They apparently belong to

the Portlandian series. The author made considerable

additions to his description of the Torcal, near the foot of which
he has found a sandstone containing abundance of Ciyp/itea

'irxula and Ostna deltoidta. This he regards as equivalent to

the Kimmeridge clay. In the Torcal he has also found a soft,

white, calcareous deposit, overlying the limestones of supposed
Poitlandian age, and containing a fossil which he identities with

the Tithonian Tt-rebratula diphya. The author discussed the

peculiar forms assumed by the rocks of the Torcal under denuda-
tion, which he supposed to be due originally to the upheaval
caused by the rising of a great mass of greenstone, portions of

which are visible at the surface on both sides of the range.

2. " On the River-courses of England and Wales," by Prof. .A
C. Ramsay, F. R. S., The author commenced by describing

the changes in the physical conformation of Britain during

the Jurassic and Cretaceous periods, and the relations

which the deposits found during those periods bore to the

Palaeozoic rocks of Wales and the north-west of England. He
stated that the Miocene period of Europe was essentially a
continental one, and that it was closed by important disturbances

of strata in central Europe, one effect of which would be to give

the lecondary formations of France and Britain a slight tilt

towards the north-west. To this he ascribed the north-westerly

direction of many of the rivers of France ; and he surmised that

at this period the rivers of the middle and south of England also

took a westerly course. The westerly slope of the cretaceous

strata of England was also, he considered, the cause of the

southern flow of the .Severn, between the hilly land of Wales
and the long slope of chalk rising towards the east. The Severn
would thus establish the commencement of the escarpment of

the chalk, which has since receded far eastward. The author

believed that after the Severn had cut out its valley the cretace-

ous and other strata were gr.adually tilted eastwards, causing the

easterly course of the Thames and other rivers of southern and
eastern England. In these and other cases adduced by the

author, the sources of these rivers were originally upon the chalk

near its escaqiment ; and it is by the recession of the latter

(which was followed by the formation of the oolitic escarpment)
that its i>resent relation to the river-courses has been brought
about. The author also referred to the courses followed by the

rivers of the more northern p.art of England, and indicated their

relations to the general dip of the strata.

Geological Society, February 16.—Mr. Joseph Prestwich,

F.R.S., president, in the chair.—The Secretary read the reports

of the council, of the Library and Museum Committee, and of

the auditors. The general position of the society was described

as satisfactory, although, owing to the number of deaths which
had taken place among the Fellows during the year iSyi, the

society did not show the same increase which has characterised

former years. In presenting the Wollaston gold medal to the

Secretary, Mr. David Forbes, for transmission to Prof. Dana,
of Vale College, Connecticut, the President said :

—
" I have

the pleasure to announce that the Wollaston Medal has been con-

ferred on Prof, Dana, of Yale College, Newhaven, U.S. ; and in

handing it to you for transmission to our Foreign Member, I beg
to express the great gratification it affords me that the award of the

Council has fallen on so distinguished and veteran a geologist.

Prof Dana's works have a world-wide reputation. Few branches
of geology but have received his attention. An able naturalist

and a skilful mineralogist, he has studied our science with advan-
tages of which few of us can boast. His contributions to our
science embrace cosmical questions of primary importance-—
pateontological questions of special interest—recent phenomena
in their bearings on geology, and mineralogical investigations so

essential to the right study of rocks, especially of volcanic

phenomena. The wide range of knowledge he bi ought to bear
in the production of his excellent treatise on Geology, one of the

be^.t ot our class books, embracing the elements as well as the

principles of geology. His treatise on Mineralogy exhibits a like

skill in arrangement and knowledge in selection. In conveying
this testimonial of the high estimation in which we hold his

researches to Prof. Dana, may I beg also that it may
be accompanied by an expression how strongly we
feel that the bonds of friendship and brotherhood
are connected amongst all civilised nations of the

world by the one common, the one universal, and the one

kindred pursuit of truth in the various branches of science."

—

Mr. David Forbes, in reply, said that it was to him a
great pleasure to have, in the name of Prof Dana, to return

thanks to the society for their highest honour, and for this mark
of the appreciation in which his labours are held in England. It

had rarely if ever occurred in the history of the society that the

Wollaston medal had been awarded to any geologist who had
made himself so well known in such widely different departments
of the science, for not only was Prof Dana pre-eminent as a
mineralogist, but his numerous memoirs on the Crustaceans,

Zoophytes, coral islands, volcanic formations, and other allied

subjects, as well as his admirable treatise on general Geology,
fully testify to the extensive range and great depth of his

scientific researches. — The President then presented the

balance of the proceeds of the Wollaston donation fund to Prof.

Ramsay, F. R. S., for transmission to Mr. James Crol], and
addressed him as follows:— "The Wollaston fund has been
awarded to Mr. James CroU, of Edinburgh, for his many valuable

researches on the glacial phenomena of Scotland, and to aid in

the prosecution of the same. Mr. CroU is also well known to

all of us by his investigation of oceanic currents and their bear-

ings on geological questions, and of many questions of great

theoretical interest connected with some of the great problems in

Geology. Will you, Prof Ramsay, in handing this token of the

interest with which we follow his researches, inform Mr. Croll of
the additional value his labours have in our estimation, from the

difficulties under which they have been pursued, and the limited

time and opportunities he has had at his command."—Prof.

Ramsay thanked the president and council in the name of Mr.
Croll for the honour bestowed on him. He remarked that Mr.
CroU's merits as an original thinker are of a very high kind, and
that he is all the more deserving of this honour from the cir-

cumstance that he has risen to have a well-recognised place

among men of science without any of the advantages of

early scientific training ; and the position he now occu-
pies has been won by his own unassisted exertions. The
President then proceeded to read his Anniversary Address,
in which he discussed the bearings upon theoretical Geology
of the results obtained by the Royal Commission on Water-
Supply and the Royal Coal Commission. The Address was pre-

faced by biographical notices of deceased Fellows, including Sir

Roderick I. Murchison, Mr. William Lonsdale, Sir Thomas
Acland, Sir John Herschel, Mr. George Grote, Mr. Robert
Chambers, and M. Lartet.—The ballot for the Council and
Officers was taken, and the following were duly elected for tlie

ensuing year :—President—The Duke of Argyll, K. T., F.R.S.
Vice-Presidents—Prof. P. Martin Duncan, F.R S., Prof. A. C.

Ramsay, F.R.S., Warington W. Smyth, F.R.S., Prof. John
Morris. .Secretaries—John Evans, F.R. S. , David Forbes, F. R. S.

Foreign Secretary, Prof. T. D. Ansted, F.R.S. Treasvu'er—J.

Gwyn Jeffreys, F.R.S. Council—Prof T. D. Ansted, F.R.S.,
the Duke of Argyll, F.R.S., W. CaiTuthers, F.R.S., W.Boyd
Dawkms, F.R.S., Prof. P. Martin Duncan, F.R.S., R. Ethe-
ridge, F.R.S., John Evans, F.R.S., James Fergusson, F.R.S.,

J. Wickham Flower, David Forbes, F.R.S., Capt. Douglas
Galton,C.B., F.R.S., Rev John Gunn, M.A., J.Whitaker Hulke,
F.R.S., J. Gwyn Jeffreys, F.R.S., Sir Charies Lyell, Bart.,

F.R.S., C. J. Meyer, Prof John Morris, Joseph Prestwich,

F.R.S., Prof. A. C. Ramsay, F.R.S., R. H. Scott, F.R.S.,
W. W. Smyth, F.R.S., Prof. J. Tennant, Heniy Woodward.

Zoological Society, Februaiy 20, Prof. Flower, F.R.S.,
in the chair.—The secretary read a report on the additions that

had been made to the society's menagerie during the month of

January, 1872, and called particular attention to a young king
penguin {Apterodytcs pcnnaiiti), presented by Mr. F. P. Cobb,
of Port Stanley, Falkland Islands, and to a collection of African

land tortoises, transmitted by Dr. Grey of Cradock, Cape
Colony.—The secretary also called attention to the female
Sumatran rhinoceros {Rhinoccios sniiialiensis) just added to the

society's menagerie.—A paper was read by %\x. J. W. Clark,

on the visceral anatomy of the hippopotamus, as ob-

served in the young specimen of this animal which had died in

the society's gardens on the loth January, 1872. After giving

an account of the morbid appearances noticed, Mr. Clark de-

scribed in detail the stomach of this specimen, which appeared

to differ in some points from those examined by previous authori-

ties.—A communication w.as re.ad from Dr. J. S. Buwerbank,
F.R.S., containing the second part of his " Contributions to a
General History of the Spongiadae," in which was contained a
full account oftwo species of the genus Ceodia.—A paper by the
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Rev. O. P. Cambridge was read, " On the Spiders of Pales-

tine and Syria," in which was given a general list of the Arane-

idea of those countries, together with descriptions of numerous

new species, and the characters of two new genera. — A
communication was read from Dr. John Anderson, con-

taining descriptions of some Persian, Himalayan, and other

reptiles, either new or little known to science. A second paper

by Dr. Anderson contained some further remarks on the external

characters of the new Burmese macaque, which he had recently

described under the name Macacus briinncus.—A communica-

tion was read from Count Thomaso Salvadori, containing

a note on a specimen of Lidth's jay (Gamdus lidthii), in

the collectian of the King of Italy, which had originally been

received alive from Japan. Mr. D. G. Elliot read a note

on a Cat described by Dr. Gray in the Proceedings of the

Zoological Society for 1867, as Fclis pardiiwidcs from India,

which Mr. Elliot considered to be identical with Fdis Ccoffivyii

of S. America.
Manchester

Liteiary and Philosophical Society, February 6.—E. W.
Binney, F.R.S., president, in the chair. Dr. Joule, F.R.S.,

called attention to the very extraordinary magnetic disturbances

on the afternoon of the 4th instant, and from which he anticipated

the aurora which afterwards took place. The horizontally sus-

pended needle was pretty steady in the forenoon of that day, but

about 4 r. M. the north end was deflected strongly to the east of

the magnetic meridian, and afterwards still more strongly to the

west. The following were the observations made :

—

Deflection from the Deflection from the

Magnetic Meridian. Magnetic Meridian.

4.0 P.M. .
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A FRENCH ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

IN France there is at the present time a movement of

regeneration in the scientific world, slow indeed,

and difficult to be seen through the troubles on the

surface, but the evidence of it is incontestable. The
actual activity is great

;
publications of every kind

appear, some quite new, as the younial de P/iysigne, the

Archives de Zoohi^ic; others improved and extended, as

the AnnaUs de VEcole Noriiialc. The Coinptcs Rendus of

the Paris Academy, which are the weekly rhumi of

French science, have rarely been so full of important

memoirs, while research, almost dead to England, pro-

mises regeneration for French science.

To take a recent example of this activity, we may
cite about fifty notices relative to the aurora borealis

of last month, coming from every part of France. This

amount of attention paid to a phenomenon which, a

few years ago, would have excited nothing more than

a mere curiosity, evidences the actual aspirations con-

nected with, and a natural taste for, scientific subjects.

But what must specially strike the English scientific

world is the recent foundation of a French Association

for the Advancement of Science, on the model of the

British Association, without any other modifications than

those which must result from the different characters of

the two nations.

Though this proposal has not reached its complete ex-

tension (no publicity having been as yet given to it) it is

possible, from the rapidity with which the working com-

mittee was constituted, the large amount of money

collected, and the sympathies expressed on all sides, to

predict for the younger sister of the British Association a

great success.

The proposed statutes, which have been drawn up and

provisionally adopted at a series of meetings at which

MiVt. Balard, Berthelot, Briot, Broca, Claude Bernard,

Combes, Cornu, Decaisne, Delaunay, Descloiseaux, De
Luynes, Dumas, Friedel, P. Gervais, A. Girard, G. Ha-

chette, Lacaze-Duthiers, Laugier, Levasseur, Loewy,

Mari^-Davy, V. Masson, Pasteur, Serret, Tisserand, and

Wurtz were present, are as follows :

—

Art. I.—The Association proposes to favour by every means
in its power the progress of the sciences, their practical applica-

tion, and the diffusion of scientific knowledge. For this purpose
it will exercise its influence principally by meetings, conferences,

and publications ; by gifts ot instruments or money to persons
engaged in researches, observations, or experiments, scientific

enterprises which it would have approved or provoked. It

appeals to all those who consider the culture of the sciences as

necessary to the greatness and prosperity of France.

Art. II.— The Association is established with a capital

divided into shares of 500 francs each, subscribed by members
who take the title of founders. It will commence its operations

as soon as 200 of these shares, forming a capital of 100,000
francs, shall have been subscribed.*

Art. III.—The Association shall consist of founders and
ordinary associates, who shall pay an annual subscription of

* This amount has been exceeded some weeks since. It was subscribed by
scientific men, and by the greater number of the couQcUs of the railway,
industrial, and financial companies.

VOL. V.

20 francs. This subscription can always be compounded by the
payment of the sum of 200 francs once for all.

Art. IV.—The number of founders or associates is unlimited,
and all enjoy the same piivileges. The names of the founders
shall, however, always appear at the head of the lists, and these
members receive gratuitously and for ever all the publications of
the Association, as many c ipies as they have subscribed shares
of Soofr.

Art. v.—The seat of the Council of the Association shall be
at Paris.

Art. VI.—Each year the Association shall hold in one of the
towns of France a general session, the duration of which shall
be eight days.

Art. VII.—In the general session the Association shall be
divided into sections, of which the number and functions shall
be fixed by the general assembly on the proposition of the Council.
These sections shall be attached to the four groups of Mathe-
matical, Physical and Chemical, Natural, and Economical and
Statistical science. Every member of the Association shall
choose each year the section to which he wishes to belong. He
can nevertheless take part in the work of the other sections, but
only with consultative voice [voi.x consiilUdivc.

)

Art. VIII.—The bureau of the Association is composed :

—

I, of the president and secretary ; 2, of the presidents and secre-
taries of sections ; 3, of the treasurer and the librarian.
Art. I.K.—The Association shall be managed gratuitously by

a Council composed— i, of the bureau of the association ; 2, of
members elected in the general assembly to the number of three
by each section.

Art. X.—At the commencement of each session the presi-
dents, vice-presidents, and secretaries of the sections are nomi-
nated directly by a relative majority of the sections.
At the end of each session, the Association, united in general

assembly, shall name the town where the following session shall
take place, fix a programme for that session, and nominate by
relative majority the president and secretary for the following
year, and also the members of the Council.
The president and secretary shall be taken in turn from each

of the four sections. If either is prevented from attending, he
shall be replaced by one t.f the presidents or secretaries of the
divisions of the section to which he may belong.
Art. XI.—The Council charged with the organisation of the

session in the town selected can for that purpose elect an honorary
president.

Art. XII.—All members of the Association are asked to take
part in elections by voting either in person or by letter (par
correspondence^

.

Art. XIII.—The Council represents the Association. It has
full power to carry on and administer the social business, both
active and passive. It shall receive all funds belonging to
the Association, of whatever kind they may be. It shall invest
in Government securities the funds arising from the shares sub-
scribed by the founders, and from the compounding of annual
subscriptions by the associates. It shall superintend the ex-
penditure of the disposable funds voted by the Association on its

proposal. It shall make all rules necessary for maintaining in-
ternal order and the execution of the present statutes. It shall
convoke the Association, and arrange the programme of the
meeting, in conformity with deliberations made in the general
assembly.

The Council shall nominate and constitute the special com-
mittees for the funds for encouragements, for publications, and
for conferences.

The Council shall deliberate in due form and by the majority
of members present ; nevertheless no resolution shall be valid
unless it shall have been deliberated upon in the presence of one-
fourth, at least, uf the members of the Council.
Art. XIV.—The Council shall prepare annually the budget

of expenses of the Association, and shall read in the annual
general session a detailed account of receipts and expenses of
work themselves {de I'euereice I'cou/e).

Art. XV.—Thestatutes can be modified on the proposition of
the Council, and by a majority of two-thirds voting in the general
assembly. The proposed modifications shall be indicated before-
hand in the Convocatory letters addressed to all members of the
Association.

Proposed Sectic^s

1st Section

—

Mathetnaiical Science

1st, Division of Mathematics, Astronomy, and Geodetical
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Science ; 2nd Mechanics
;

3rd, Navigation
;

4th, Civil and
Military Engineering.

2nd Section

—

Chemical ami Physical Science

5th, Physics ; 6th, Chemistry ; 7th, Meteorology and Thysics

of the Globe.

3rd Section

—

Natural Sciences

Sth, Zoology and Zootechny ; 9th, Botany ; loth. Geology and
Mineralogy; iitb, Medicine.

4th Section

—

Economic Sciences

1 2th, Agriculture (Agronomic); 13th, Ethnography and Cieo-

graphy ; 14th, Statistics.

We are told that certain modifications may be intro-

duced before the final constitution of the Association, but

they are not likely to change the general character of the

institution.

Amongst the promoters of this Association are to be

found the names most celebrated in French science,

showing that this scientific movement is a general one,

and answers to a pressing want.

A peculiar feature will be remarked : the general spirit of

the statutes denotes a very decided tendency to decentrali-

sation. Up to the present time French science has had the

reverse tendency,—to attract to Paris all the intelligent

strength of the nation. The result, most excellent for Paris,

which constitutes one of the greatest scientific centres in the

world, has been very disadvantageous for the country. The
provincial /rti-«///j- (local universities) have been deprived

of the most important of their members, and are actually

very far from answering to the scientific standard of the

metropolis. If v/e add now that the Ministhv de VIn-

struction Puhlique not only has insufficient funds for

these institutions of higher instruction, but considers the

facnltes as sources of revenue by the granting of degrees,

it will be understood that it is the right time to act

vigorously to raise the taste for science in the parts of

the country remote from the capital.

Too much encouragement cannot be given to the

founders of the French Association in their task of de-

centralising science in France. The first result will be

to create real scientific centres, vigorous with a new life,

and diffusing a great activity. It cannot be objected

that the genius of the nation is opposed to such a decen-

tralisation, and that all aspirations must necessarily con-

verge towards Paris. This is an error. The town of Mont-
pellier gives the example of a Facultd de Mddecine, of

which the reputation is scarcely inferior to the Paris

Jacnlte. It is equally certain that Toulouse the town of

Jcuxfloratix, Lyons, Marseilles, Clermont, and many
others, under a vigorous impulse, could also become
great scientific centres. To aim at this object, nothing

will be better than to show every year the whole scientific

corps of Paris, the scientific Etat-inajor transporting

itself to a remote city or town, liberally giving lectures

and conferences, and promoting researches and experi-

ments. Thus the metropolis will greatly help the scientific

renovation, and will show that it wishes not to attract

to itself the whole force and consideration, but to diffuse

its own energy over the whole country.

It is probable that the first meeting will be held this

year at Lyons, the second town of France, at the end
of August or the beginning of September. To the inte-

rest of the meeting would be added the attraction of a
great industrial exhibition.

We cannot do otherwise than wish a great success to the

French Association. We are happy to see that all parties

are uniting in their exertions in such a direction ; that a

good number of associates, independent or belonging to

scientific societies, are giving in their adhesion to the

new association. Amongst the congratulations which
the Association ought to receive at its birth, no doubt

one of the first will be addressed by the British Asso-

ciation. This will be for England both a duty and an

honour. A nation must always] be happy to be valued

and proud to be imitated.

QUETELET'S CONTRIBUTIONS TO THE
SCIENCE OF MAN

Physique Sociale, on Essai siir Ic Developpement des

Facultes de VHomme. Par Ad. Quetelet. (Brussels,

Antliropometrie, ou Mesure des differcntes Facultes de

VHonnnc. Par Ad. Quetelet. (Brussels, 1870.)

TWO lines of research into the Science of Man, of the

highest moment as well in theoretical Anthropology

as in practical Ethics and Politics, both to be always asso-

ciated with the name of Quetelet, are now discussed at

large in his Social Physics and Anthropometry. The two

great generalisations which the veteran Belgian astrono-

mer has brought to bear on physiological and mental

science, and which it is proposed to describe popularly

here, may be briefly defined. First, he has been for many
years the prime mover in introducing the doctrine that

human actions, even those usually considered most arbi-

trary, are in fact subordinate to general laws of human
nature ; this doctrine, maintained in previous publica-

tions, especially in the earlier edition of the first-named

work some thirty-seven years ago, is now put forth in its

completes! form. Second, he has succeeded in bringing

the idea of a biological type or specific form, whether in

bodily structure or mental faculty, to a distinct calculable

conception, which is likely to impress on future arguments

a definiteness not previously approached.

The doctrine of the regularity and causality of human
actions was powerfully stated some fifteen years ago by

Mr. Buckle in the introduction to his " History of Civili-

sation." Buckle is here essentially the exponent of

Quetelet's evidence, from w-hich, indeed, as a speculative '

philosopher he draws inferences more extreme than those '

of his statistical teacher. To Quetelet is due the argu-

ment from the astonishing regularity from year to year in

the recurrences of murders and suicides, a regularity ex-

tending even to the means or instrurnents by which these

violent acts are committed ; his inference being broadly
" that it is society which prepares the crime, the criminal '

being only the instrument which executes it." From '

various other sources Buckle brought together other pieces

of evidence, especially one which is now quoted by all who '

discuss the subject, the regularity from year to year of

'

letters posted, whose writers forget to direct them. It

may by this time be taken as proved by such facts that

each particular class of human actions may be estimated,

and to a great extent even predicted, as a regular product

of a definite social body under definite conditions. To
quote another luminous instance of this regularity of
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action, M. Ouetelet gives a table of the ages of marriage

in Belgium (Phys. Soc. i. p. 275). Here the numbers of

what may be called normal marriages, those between men
under 45 with women under 30, as well as of the less usual

unions where the women are between 30 and 45, show the

sort of general regularity which one would expect from

mere consideration of the circumstances. The astonishing

feature of the table is the regularity of the unusual mar-

riages. Disregarding decimals, and calculating the

approximate whole numbers in their proportion to 10,000

marriages, the table shows in each of five five-year periods

from 1 84 1 to 1S65, 6 men aged from 30 to 45 who married

women aged 60 or more, and i to 2 men aged 30 or less

who married women aged 60 or more. M. Ouetelet may
well speak of this as the most curious and suggestive

statistical document he has met with. These young hus-

bands had their liberty of choice, yet their sexagenarian

brides brought them up one after the other in periodical

succession, as sacrifices to the occult tendencies of the

social system. The statistician's comment is, " it is curious

to see man, proudly entitling himself King of Nature and
fancying himself controlling all things by his free-will,

yet submitting, unknown to himself, more rigorously than
any other being in creation, to the laws he is under sub-

jection to. These laws are co-ordinated with such wisdom
that they even escape his attention."

The admission of evidence Hke this, however, is not

always followed by the same philosophical explanation of

it. Buckle finds his solution by simply discarding the

idea that human action "depends on some capricious and
personal principle peculiar to each man, as free-will or

the like ; " on the contrary, he asserts " the great truth

that the actions of men, being guided by their antecedents,

are in reality never inconsistent, but, however capricious

they may appear, only form part of one vast scheme of

universal order, of which we, in the present state of know-
ledge, can barely see the outline." M. Ouetelet's argu-

ment from the same evidence differs remarkably from
this. His expedient for accounting for the regularity of

social events without throwing over the notion of arbitrary

action, is to admit the existence of free-will, but to confine

its effects within very narrow bounds. He holds that arbi-

trary will does not act beyond the limits at which science

begins, and that its effects, though apparently so great,

may, if taken collectively, be reckoned as null, experience

proving that individual wills are neutralised in the midst
of general wills (p. 100). Free-will, though of sufficient

power to prevent our predicting the actions of the indivi-

dual, disappears in the collective action of large bodies of

men, which results from general social laws, which can
accordingly be predicted like other results regulated by
natural laws. We may perhaps apprehend the meaning
of Ouetelet's views more clearly from another passage,
where, to show how apparently isolated events may be
really connected under some wide law, he compares single

facts to a number of scattered points, which seem not re-

lated to one another till the observer, commanding a
view of a series of them from, a distance, loses sight

of their little accidents of arrangement, and at the same
time perceives that they are really arranged along a con-

necting curve. Then the writer goes on to imagine, still

more suggestively, that these points might actually be
tiny animated creatures, capable of free action within a

very narrow range, while nevertheless their spontaneous
movements would not be discernible from a distance

(p. 94), where only their laws of mutual relation would ap-
pear. M. Quetelet can thus conciliate received opinions
by recognising the doctrine of arbitrary volition, while
depriving it of its injurious power.* His defence of
the existence of free-will is perhaps too much like the
famous excuse of the personage who was blamed for

going out shooting on the day he had received the
news of his father's death, and who defended himself
on the ground that he only shot very small birds. But
it is evident that the statistics of social regularity have
driven the popular notion of free-will into the narrow
space included between Ouetelet's restriction and Buckle's
abohtion of it. In fact, no one who studies the temper of
our time will deny the increasing prevalence of the ten-
dency of the scientific world to reject the use of the term
free-will in its vulgar sense, that of unmotived spontaneous
election, and even to discourage its use in any other sense
as apt to mislead, while its defenders draw their weapons
not so much from observation of facts as from speculative
and dogmatic philosophy.

To those who accept the extreme principle that similar
men under similar circumstances must necessarily do
similar acts ; and to those, also, who adopt the notion of
free-will as a small disturbing cause which disappears in
the large result of social law, the regularity of civilised

life carries its own explanation. Society is roughly homo-
geneous from year to year. Individuals are born, pass
on through stage after stage of life, and die ; but at each
move one drops into another's place, and the shifting of
individuals only brings change into the social system, so
far as those great general causes have been at work which
diff'erence one age from another, the introduction of
different knowledge, different principles, different arts,

different industrial materials and outlets. The modern
sociologist, whatever his metaphysical prepossessions, looks
at society as a system amenable to direct cause and effect.

To a great extent his accurate reckonings serve to give
more force and point to the conclusions of rough ex-
perience

; to a great extent, also, they correct old ideas
and introduce new aspects of social law. What gives to
the statistical method its greatest scope and power is that
its evidence and proof of law applies indiscriminately to
what we call physical, biological, and ethical products of
society, these various effects acting and re-acting on one
another. A few instances may be given to show the
existence of the relations in question, without attempting
to show their precise nature, nor to trace the operation of
other determining causes.

Thus, for instance, the mode of life affects its length
Statistics show that the mortality of the very poor is

about half as much again as the mortality of the very rich ;

while as to the influence of professions, it appears that in
German)- only twenty-four doctors reach the age of seventy
as against thirty-two military men and forty-two theolo-
gians. The propensity to theft bears a distinct rela-

tion to age ; thus the French criminal statistics esti-

mate the propensity to theft between the ages of
twenty-one and twenty-five, as being five-thirds as much
as between the ages of thirty-five and forty. The

* In regard to the relation of statistics to the doctrine of fatalism, see Dr
Farre s " Report on the Programme of the Fourth Session of the Statistical
Congress.
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amount of criminality in a country bears a relation,

indirect and as yet obscure, but unmistakeable, to its edu-

cation, or rather, to its want of education. In France, in

1S28-31, the constant percentage of accused persons was

about as follows : could not read or write, sixty-one ;
im-

perfectly, twenty-seven ;
well, twelve. The comparison

of this group of numbers with those taken lately in England

shows a great change of proportion—evidently resulting

from the wider diffusion of education ; but the limitation of

crime to the less-educated classes is even more striking :

cannot read or write, thirty-six ; imperfectly, sixty-one ;

well, three. Again, for an example of connection of

physical conditions with moral actions, we may notice a

table, showing how the hours of the day influence people

who hang themselves. (Phys. Soc. ii. 240.) The

maximum of such cases, 135, occurred between six and

eight in the morning ; the number decreased slightly till

noon, and then suddenly dropped to the minimum
;
there

being 123 cases between ten and twelve o'clock, against

only 32 between twelve and two o'clock. The num-

ber rose in the afternoon to 104 cases between four

and six, dropping to an average of about ^o through

the night, the second minimum, 45, being between two

and four o'clock in the morning. Here it is impossible

to mistake the influences of the periods of the day
;
we

can fancy we see the poor wretches rising in the morning

to a life of which the misery is beyond bearing, or can

only be borne till evening closes in ;
while the temporary

relief of the midnight sleep and the midday meal are

marked in holding back the longing to self-destruction.

Madness varies with the season of the year : the

maximum being in summer, and the minimum in

winter (p. 187) ; a state of things which seems intelli-

gible enough. Again, it is well known in current

opinion that more children are born in the night

than in the day ; in fact, there are about five night-born

against four day-born, the maximum being about mid-

night, the minimum a little before noon (i. p. 208). Why
this is no one yet knows ; it is a case of unexplained law.

But another not less curious law relating to births seems

to have been at last successfully unravelled. In Europe

about 106 boys are born to every 100 girls. The expla-

nation appears to depend on the husband being older than

the wife ; which difference again is regulated by pruden-

tial considerations, a man not marrying till he can main-

tain a wife. In connection with this argument it must be

noticed that illegitimate births show a much less excess

of male children (p. 168). Here, then (if this explanation

may be accepted), it appears that a law which has been

supposed to be due to purely physiological causes is trace-

able to an ultimate origin in political economy.

The examples brought forward by Ouetelet, which thus

show the intimate relation bet.veen biological and ethical

phenomena, should be pondered by all who take an in-

terest in that great movement of our time—the introduc-

tion of scientific evidence into problems over which

theologians and moralists have long claimed exclusive

jurisdiction. This scientific invasion consists mainly in

application of exact evidence in place of inexact evidence,

and of proof in place of sentiment and authority. Already

the result of the introduction of statistics into inquiries of

this kind appears in new adjustments of the frontier line

between right and wrong, as measvured under our modern

social conditions. Take, for instance, the case of found-

ling hospitals, which provide a " tour," or other means for

the secret reception of infants abandoned by their parents.

It has seemed and still seems to many estimable persons

an act of benevolence to found and maintain such institu-

tions. But when their operation comes to be studied by

statisticians, they are found to produce an enormous in-

crease in the number of exposed illegitimate children

(Phys. Soc. i. 384). In fact, thus to facilitate the safe

and secret abandonment of children is to set a powerful

engine at work to demoralise society. Here, then, a par-

ticular class of charitable actions has been removed, by

the statistical study of its effects, from the category of

virtuous into that of vicious actions. An even more im-

portant transition of the same kind is taking place in the

estimation of almsgiving from the ethical point of view.

Until modern ages, through all the countries of higher

civilisation, men have been urged by their teachers of

morality to give to the poor, worthy or unworthy
;
the

state of public opinion being well exemplified by the nar-

rowing of the word " charity " from its original sense to

denote the distribution of doles. Yet, when the statistics

of pauperism were collected and studied, it was shown

that indiscriminate almsgiving is an action rather evil

than good, its tendency being not only to maintain, but

actually to produce, idle and miserable paupers. In our

time a large proportion of the public and private funds

distributed among the poor is spent in actually diminish-

ing their industry, frugality, and self-reliance. Yet the

evil of indiscriminate almsgiving is diminishing under the

influence of sounder knowledge of social laws, and genuine

charity is more and more directed by careful study of the

means by which wealth may be spent for the distinct

benefit of society. .Such examples as these show clearly

the im.perfection and untrustworthiness of traditional, or

what is called intuitive morality, in deciding on questionj

of right and wrong, and the necessity of appealing in all

cases to the best attainable information of social science

to decide what actions are really for or against the general

good, and are therefore to be classed as virtuous or

vicious.

Moreover, it is not too much to say that the com-

paratively small advance which moral science has made

since barbaric ages has been due to the repugnance

of moralists to admit, in human action, the regular

causality which is the admitted principle of other parts of

the action of the universe. The idea of the influence of

arbitrary will in the individual man has checked and

opposed the calculations which now display the para-

mount action of society as an organised whole. One

point in M. Ouetelet's doctrine of society requires a men-

tion for its practical bearing on morals. There has seemed

to some to be an immoral tendency in his principle that

virtuous and vicious acts are products, not merely of the

individual who does them, but of the society in which

they take place, as though the tendency of this view were

to weaken individual responsibility, and to discourage

individual effort. Yet, when properly understood, this

principle offers a more strong and definite impulse to the

effort of society for good and against evil, than the theory

which refers the individual's action more exclusively to

himself M. Ouetelet's inference from the regular pro-

duction of a certain amount of crime year by year from
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a society in a certain condition, is embodied in his maxim

that society prepares the crime and the criminal executes

it. This should be read with a comment of the author's.

"If," he says, " I were to take up the pavement before my

house, should I be astonished to hear in the morning that

people had fallen and hurt themselves, and could I lay

the blame on the sufferers, inasmuch as they were free to

go there or elsewhere ? " Thus every member of society

who offers a facility to the commisiion of crime, or does

not endeavour to hinder its commission, is, in a degree,

responsible for it. It is absurd to suppose that the crimes

in great cities are attributable altogether to the free agency

of the poor wretches who are transported or hung for

them. The nation v/hich can and does not prevent the

existence of a criminal class is responsible collectively

for the evil done by this class. This we can see plainly

enough, although the exact distribution of the responsibility

among the different members of society may be impossible

to determine. Such a theory, of course, casts aside the

revenge-theory of criminal law, assimilating the treatment

of criminals to the operation of a surgeon healing a

diseased part of the bod)-, if possible, or, if not, rendering

it harmless or removing it.

The wealthy and educated classes, whose lives seem to

themselves as free from moral blame as they are from

ej'^-

legal punishment, may at first hear with no pleasant sur-

prise a theory which inculpates them as sharers in the

crimes necessarily resulting from the state of society

which they are influential in shaping. Yet this considera-

tion is by no means one of mere hopeless regret, for

coupled with it is the knowledge that it is in their power,

by adopting certain educational and reformatory measures,

so to alter the present moral status of society as to reduce

the annual budget of crime to a fraction of its present

amount. Thus the doctrine that the nation participates in

and is responsible for the acts of its individual members is

one which widens the range of duty to the utmost. The

labours of M. Ouetelet in reducing to absolute calculation

this doctrine of the solidarity of human society, entitle

him to a place among those great thinkers whose efforts

perceptibly raise that society to a higher intellectual and

moral level. Here, as everywhere, the larger compre-

hension of the laws of nature works for good and not for

evil in the history of the world.

Some slight account has now to be given of M.

Ouetelet's doctrine of typical forms, as displayed in the

'~homme moyen," or " mean man," of a particular nation

or race. This is no new theorj' ; but since the pubhcation

of the " Physique Sociale" in 1S35, the author has been

at work extending and systematising it, his last results

being shown in the present works. First, it must be

pointed out that the term "homme moyen" is not in-

tended to indicate what would be popularly meant by an

" average man." An average or arithmetical mean of a

number of objects may be a mere imaginary entity,

having no real representative. Thus, an average chess-

man, computed as to height from the different pieces on

the board, might not correspond to any one of the actual

pieces. But the " homme moyen " or central type of a

papulation really exists ; more than this, the class he

belongs to exceeds in number any other class, and the

less nearly any other class approaches to his standard

the less numerous that class is, the decrease in the number

of individuals as they depart from the central type con-

forming to a calculable numerical law. The" mean min"
(the term may probably be adopted in future researches,

and when technically used its popular meaning will cease

to interfere with this special one)—the " mean man " thus

stands as a representative of the whole population, in-

dividuals as they differ from him baing considered as forms

varying from his specific type.

To realise a conception which even among anthropo-

logists has scarcely yet become familiar, it is desirable to

show by what actual observations M. Quetelet was led to

the discovery of his principle. When a large number of

men of a practically homogeneous population are mea-

sured, and arranged in groups accordingly, it becomes

evident that the individuals are related to one another by

a law of distribution. A central typ3 is represented by

the most numerous group, the adjoining groups becoming

less and less numerous in both directions. Thus, on

classifying the measured heights of some 26,000 Ame-
rican soldiers of the Northern army during the late

war, the proportionate number of men to each height

was ascertained to be as follows (Phys. Soc. i. p. 131 ;

Anthropom. p. 259) :

—

Height, inches .... 60 61 62 63 64 65 66 67 6S

No. ofmen in 1,000 . i i 2 20 48 75 117 134 157

Height, inches .... 69 70 71 72 73 74 75 76

No. of men in 1,000 . 140 121 80 57 26 13 5 2

Here it is seen that the mean man is a little under 5 ft. Sin.

in height, the numbers ofmen shorter and taller diminish-

ing with evident regularity, down to the few representatives

of the very short men of 5 ft. and under, and the very tall

men of 6ft. 4 in. and over. The law of relation of

height to numerical strength is shown graphically by the

binomial curve figured above, where the abscissa;

(measured from an origin on the left) represent the heights

of the men, and the ordinates the relative numbers ofmen

corresponding to each height. The maximum ordinate,

representing the number of mean men, is aX m = about

5 ft. 8 in., the ordinates on both sides diminishing almost

to nothing as they reach the dwarfish and gigantic limits

li ssiA. g, and vanishing beyond.

Again, measurement round the chest, applied to the

soldiers of the Potomac army, shows a similar law of

grouping (Phys. Soc. ii. 59 ; Anthropom. p. 289).

Round chest, inches .... 28 29 30 31 32 33 34 35

No. of men in 1,000 ... i 3 " 3^ 67 119 160204

Round chest, inches .... 36 37 38 39 4° 4' 4^

No. of men in 1,000 ... 166 119 68 28 13 4 I

Here the mean man measures about 35in. round the chest,

the numbers diminishing both ways till we reach the few
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extremely narrow-chested men of 28in., and the few ex-

tremely broad-chested men of 42in. These two examples

may represent the more symmetrical cases of distribution

of individuals on both sides of a central type, as worked

out by M. Ouetelet from various physical measurements

applied to large numbers of individuals. Here the ten-

dency to vary is approximately equal in both directions.

Where the tendency to vary is perceptibly different in the

two directions the curve loses its symmetry, as in the

figures representing the weights of women at different ages

(Anthropom. p. 349), and the number of marriages of men
and women at diiferent ages (Phys. Soc. i. 272). The

actual series of numbers given by observation are placed

beside series computed according to the law of the ex-

panded binomial, the same which is applied in the theory

of probabilities to such calculations as that of the pro-

portionate distribution of less probable events on each

side of a most probable maximum term, the distribution

of errors of observation of a single object, and of acci-

dental variations in general. It is the closeness of approxi-

mation between the observed and calculated series of

variations, computed not only as to the dimensions, but

the actions of man, which gives to M. Ouetelet's theory its

remarkable definiteness and precision.

The diagram of statures here figured, which may be

looked upon as representing a nation measured in one

particular way, at once impresses on the mind a concep-

tion of a race-type materially differing from the vague

notions hitherto current. It is seen that individual men
of different statures are required to constitute a nation,

but they are required in less and less proportion as they

depart in excess or defect from the central type. The na-

tion is not even complete without its dwarfs and giants.

In fact, if all the monstrously short and tall men of a par-

ticular country were put out of sight, and the census of the

population taken according to stature, the national formula

thence deduced would enable a statistician to reckon

with considerable accuracy how many dwarfs and giants

of each size had been removed.

M. Ouetelet's investigations further prove, or tend to

prove, that similar laws of variation from the central type

govern the distribution of individuals classed accord-

ing to other bodily dimensions, and also according

to physical qualities such as weight and strength, it

being borne in mind that the particular expressions with

their descriptive curves differ for the various qualities or

faculties of man, being also in some cases much less sym-

metrical than in others. An absolute coincidence of the

series of observed facts with the numerical law chosen to

express them would be too much to expect ; it is a great

deal to obtain even a rough coincidence. For instance,

when the strength of a number of men is estimated by a

dynamometer, the maximum number showed 140 to 150

degrees on the scale, the number of weaker and stronger

men being both fewer from this point, groups following

approximately the proportions of the coefficients of a bi-

nomial of the 6th order ; the numbers are reduced as

follows from the table (Anthropom. p. 365) :

—

Renal force, degrees. . 90 loo-lio 120-130 140-150 1G0-170
No. of men in 64 ... I 8 14 20 15

Dinom. coeff I 6 15 20 15

Renal force, degrees I So- 190 200
No. of men in 64 ... 6 I

Binom. coeff 6 i

In the various numerical examples here given, the element

of age is not introduced, the ages of the individuals being

calculated or taken as uniform. The problem of variation

of numerical distribution of a population at dift'erent ages

is treated by M. Ouetelet in a comparatively simple case,

that of the stature-curve. Here a curve approximating to

a parabola is laid down, the ages of man from birth on-

ward being measured along its axis ; each double ordinate

of this curve forms the base on which a binomial curve is

erected perpendicularly, the vertices of these curves form-

ing a curve of mean stature, of the nature of a curve of

mortality (Anthropom. p. 264). How far M. Ouetelet

may succeed in his contemplated purpose of carrying his

method from the physical into the intellectual and moral

nature of man, it is premature to judge.

Without entering into the more intricate and difficult

problems opened by this theory of central types, it is

evident that the bearing of its main conception on the

problems of anthropology and biology in general is highly

important. Some able anthropologists have accepted the

theory of the mean or central standard as a basis for the

comparison of races, but this line of research is still in its

infancy. In IVI. Ouetelet's last volume a principle is

worked out which serves as a bridge between the old

and new methods. His experience is that in a well-

marked population no extraordinary number of observa-

tions is required for the determination of the mean man.
In former ages, one result of the national type being so

preponderant in number and so easily recognisable was
that the bodily measurements of any man of ordinary

stature and proportions could be trusted to give, with

reasonable accuracy, the standard measures of the nation,

such as the foot, cubit, fathom, &c. In the same manner
M. Ouetelet finds a small number of selected individuals

sufficient for ascertaining the standard national propor-

tions of the human body, male and female, from year to

year of growth ; his tables, founded for the most part on
Belgian models, are given in an appendix. This method
is applicable to the purposes of general anthropology. Thus
a traveller, studying some African or American race, has to

select by mere inspection a moderate number of typical

men and women, by comparison of whose accurately ad-

measured proportions he may approximate very closely to a

central race-type.* It is not necessary to dwell on the ob-

vious difficulties of connecting the standard types of mixed
nations with the races composing them. The stature-

curve of England differs visibly in proportions from that

of Italy, the measurements of Scotch and American
soldiers show very different mean and extreme terms, and
the problems of race underlying these differences are of a

most complex character, the more so when the considera-

tion is introduced of the race-type varying within itself

from century to century. M. Ouetelet is naturally apt,

when expressing his views in an exordium or a peroration,

to draw a good deal on the anticipated future results of his

adii irable method ; but in judging of the value of his doc-

trine of central types, the best criterion is his actual suc-

cess in reducing the observed facts of nature to numerical

* Thus General Lefroy's measurements of tliirty-three Chipewyan Indians
(" Journal of the Ethnological Society." vol. ii. p. 44, 1870) are sufficient to
determine the stature of the mean man as about 5 ft. 7 in. , the number of
inaividuals in this maximum, group being S. It is even possible to guess
from this small number of measurements the numerical law of variation in
the tribe, the series of groups from 5 ft. 3 in. to 5 ft. 1 1 in. being as follows :—
I, i\, 2;, 6,8, 4!, 4!, 3, J.
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calculation. The future must show how far it will be
possible to apply to the theory of species the definition

of central specific forms, from which varieties calculably

diminish in numbers as they depart in type.

E. B. TvLOR

OUR BOOK SHELF
Magnetism. By Sir W. Snow Harris and H. M. Noad.

(London : Lockwood and Co.)

This is a good book, and we are glad to see the subject
of magnetism fully treated in a popularly written te.Kt-book.

It is a second edition of Sir William Snow Harris's
rudimentary treatise, with considerable and important
.additions by the editor. The part of chief importance
which is added is Chapter viii., which deals with the more
recent progress of terrestrial megnetism. This chapter
consists of thirty pages, and the author has managed to

condense into that space a wonderfully large amount of
interesting, useful, and accurate information on the
subject. In so short a space we must be content with
results rather than with particulars, but the matter con-
tained in this chapter, in point of importance, accuracy,
and exhaustiveness, places the present treatise, as far as
terrestrial magnetism is concerned, much before any
similar book with which we are acquainted. The correc-
tion of the compass in iron ships is entered into in the last

ch.apter. The telegraph is scarcely touched upon, but
this perhaps rather belongs to a treatise on electricity.

We have a chapter on theories of terrestrial magnetism.
The theory of Gauss should never be classed, as it is here,

and indeed as it is generally classed, along with theories
like those of Halley or Hanstein, or with such things as
electro-magnetic theories and the like. The word " theory "

in these cases means quite a different thing from what it

means when applied to Gauss's investigations. Hanstein
and the like all make some physical hypothesis, which
may or may not be the case ; but Gauss makes no such
assumption at all, except in so far as he supposes that

the needle at all parts of the earth's surface is affected by
forces due to the same origin, and varying inversely as
the square of the distance, which has been experimentally
proved to be the law according to which magnetic forces

act. He then shows how the effect on a needle can be
expressed in terms of an infinite series which is neces-
sarily mathematically convergent and true, and he then
uses an approximation to that series, which approxima-
tion is justified fully by experiments similar to those made
by the late Prof Forbes at the top and bottom of the

Faulhorn. Gauss's theor)', then, is a truly scientific

theory, inasmuch as it involves no unjustified physical
hypothesis, but is a logical deduction from observed facts

and established principles, and in this dift'ers radically

from the other theories which are too often classed with
it. Dr. Noad has been so successful in Chapter viii. that
we cannot help wishing he had introduced a chapter also

on this subject. James Stuart

The Amateur's Flower-Garden : a Handy Guide to the

Formation and Manat^ement of the Flower Garden
and the Cultivation of Garden Flowers. By Shirley
Hibberd. Illustrated with coloured plates and wood
engravings. (London : Groombridge and Son, 1871.)

Mr. Hihiierd is a practised writer on gardening subjects,

though his books have not much claim to be considered
as scientific treatises, but rather as pretty gift-books to lie

on the drawing-room table and give to its furniture a
y?/(7j-/-scientific air. That they have their use cannot be
doubted, but it is not a very high one. The worst
part of this book is the illustrations. From the letter-

press may be doubtless culled some useful hints as

to the planting and management of a flower-garden,

though we do not think it equal in this respect to some
other works, such as those by Mr. Robinson, which are
less under the trammels of time-honoured prejudices and
superstitions. But many of the illustrations, including
some of the woodcuts and nearly all the coloured plates,
are simply atrocious. The drawings of a show pelargo-
nium (p. 80), pansy (p. 45), ranunculus (p. 156), carnation
(p. 117), and some others, are mere caricatures, and un-
worthy of a place in any work which bears the least
pretensions to a scientific character.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsiblefor opinions expressed

l)y his correspondents. No notice is taken of anonymous
communications. ]

The Survival of the Fittest

I HAD designed sending a note to you, critical of the abstract
of my paper on "The Laws of Organic Development," repub-
lished froai the American Naiuralistm one of your recent issaes,

before I read the remarks of Mr. Spencer in your number of
February i.

If Mr. Spencer will examine the Essay itself (for sale by
McCalla and Stavely, 237, Dock Street, Phila., or Naturalists'

Book Agency, Salem, Mass.*) he will find that I h.ave there ex-
clusively employed his phrase " Survival of the Fittest." The
expression "Preservation of the Fittest," not used by Mr.
Spencer, was inadvertently introduced in writing the ab3tra;t.

This was done hurriedly between the sittings of the Amer. Assoc.
Adv. Sci. for a reporter of the Neio Yor/; TribiDu; and was sub-
sequently printed by the Naturalist while I was absent on the
Plains of Kansas. It therefore contains several obscurities, the
result of an attempt to abridge, and a number of typographical
blunders. The essay will be found to be free from these.

There being no misrepresentation of Mr. Spencer's views on
this point, I notice the second objection he makes. Where, in

the sentence regarding the Survival of the Fittest, I say that
"this neat expression no doubt covers the case, but it leaves

the origin of the fittest entirely untouched," Mr. Spencer regards
my language as an " indirect statement that I " (Mr. S.) " have
done nothing to explain the origin of the fittest."

It is plain enough that my remark does not apply to Mr.
Spencer or to his writings, but exclusively to the doctrine of
Natural Selection, and to Mr. Spencer's terse phrase, "which
no doubt covers the case," i.e. Natural Selection (not the whole
theory of Evolution). I cannot see that this language can be
tortured into the interpretration Mr. Spencer places upon it, but
Mr. Spencer's language decidedly implies that my statement is

literally correct.

I am, however, well aware that Mr. Spencer has done more
than any living man to explain the " Origin of the Fittest," and
on this account in particular his name does not appear in my
criticism. Another reason for its omission is that I have taken
the liberty not to read his work, " The Principles of Biology,"
because I have suspected, from my reading of other works of this

philosopher, that it is in advance of other treatises on the subject.

I postponed it until, by investigation "in the shop," I should
have attained to some definite views based on reasoning un-
influenced by the opinions of others, hoping to use "The
Principles of Biology " thereafter in such a way as its merits
and justice to its author should require.

Edward D. Cope
PhUadelphia, Feb. 20

Ethnology and Spiritualism

There is only one point in Mr. Tylor's communication
(Nature, Feb. 29, p. 343) on which it seems desirable that I

should say a few words, in order that I may not be supposed to

assent to what I conceive to be a most erroneous view. Mr.
Tylor suggests that the phenomena that occur in the presence of

what are called mediums, are or may be of the same nature as

the subjective impressions of persons under the influence of a

powerful mesmeriser. Five and twenty years ago I was myself

* Under the title, " The Method of Creation of Organic Types."
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a practised mesmeriser, and was able to produce on my own
patients almost the whole range of phenomena which are exhi-

bited in public as illustrative of ** mesmerism " or "electro-

biology." I carried on numerous experiments in private, and
paid especial atteni ion to the conditions under which the phe-

nomena occur. During the last seven years I have had repeated

opportunities of examining the phenomena that occur in the

presence of so-called " mediums." often under such favourable

conditions as to render trick or imposture simply impossible. I

believe, therefore, I may lay claim to some qualifications for

comparing the mesmeric with the mediumistic phenomena with
especial reference to Mr. Tylor's suggestion, and I find that there

are two great characteristics that broadly distinguish the one from
the other.

1. The mesmerised patient never has dnnhts of the reality of

what he sees or hears. He is like a dreamer to whom the most
incongruous circumstances suggest no idea of incongruity, and lie

never inquires if what he thinks he perceives harmonises with liis

actual surroundings. He has, moreover, lost his memory of

what and where he was a few moments before, and can give no
account, for instance, of how he has managed to get out of a
lecture-room in London to which he came as a spectator half an
hour before, on to an Atlantic steamer in a hurricane, or into

the recesses of a tropical forest.

The assistants at the seances of Mr. Home or Mrs. Guppy are

not in this state, as I can personally testify, and as the almost
invariable suspicion with which the phenomena are at first re-

garded clearly demonstrates. They do not lose memory of the

immediately preceding events ; they criticise, they examine, they
take notes, they suggest tests—none of which the mesmerised
patient ever does.

2. The mesmeriser has the power of acting on " certain sensi-

tive individuals" (not on "assemblies" nf people, as Mr. Tylor
suggests), and all experience shows that those who are thus

sensitive to any one operator are but a small proportion of the

population, and these almost always require previous manipula-
tion with passive submission to the operator. The number who can
be acted upon without such previous manipulation is very small,

probably much less than one per cent. But there is no such
limitation to the number of persons who simultaneously see the

mediumistic phenomena. The visitors to Mr. Home or Mrs.
Guppy all see whatever occurs of a physical nature, as the records

of hundreds of sittings demonstrate.
The two classes of phenomena, therefore, differ fundamen-

tally ; and it is a most convincing proof of Mr. Tylor's very
slender acquaintance with either of them, that he should even
suggest their identity. Tlie real connection between them is

quite in an opposite direction. It is the mediums, not the assis-

tants, who are "sensitives." They are almost always subject

to the mesmeric influence, and they often exhibit all the charac-

teristic phenomena of coma, trance, rigidity, and abnormal sense-

power. Conversely, the most sensitive mesmeric patients are
almost invariably mediums. The idea that it is necessary for me
to inform " spiritualists" that I believe in the pov^'er of mesmerisers
to make their patient believe what they please, and that this "in-
formation" might "bring about investigations leading to val li-

able results," is really amusing, considering that such investiga-

tions took place twenty years ago, and led to this important
result—that almost all the most experienced mesmeris's (Prof
Gregory, Dr. Elliotson, Dr. Reichenbach, and many others) be-

came spiritualists ! If Mr. Tylor's suggestion had any value,
these are the very men who ought to have demonstrated the sub-
jective nature of mediumistic phenomena ; but, on the contrary,

as soon as they had the opportunity of personally investigating

them, they all of them saw and admitted their objective reality.

Alfred R. Wallace

Development of Barometic Depressions

Ik I have misrepresented Mr. Dey's views, the misrepresenta-
tion was certainly unintentional ; but after fairly considering his

letter in Nature of February 29, I am unable to see that I have
misrepresented liis views, so far as they are exposed in his " Laws
of the Winds prevailing in Western Europe." Part II., of
course, I ignored. It is not yet published ; for aught I know, is

not yet written ; and as I have not the pleasure of a personal
acquaintance with Mr. Ley, it is difficult to understand how I
could be expected to express any opinion on a book which is

still in the womb of the future. But as to the present work.

Part I., which I read and reviewed, it is mainly occupied with
instances, ingeniously worked out, in illustration of the rule

which he distinctly enunciates, that revolving storms are due to

the depression of the barometer caused by a heavy rain over a

large area. Perhaps, in the same way, Part II. is to be mainly
occupied by an examination and discussion of the still more
numerous instances in which revolving storms have not followed

heavy rain over a large area ; and if so, I shall be glad in due
time to give it my be^t attention. But for the present, having
before me merely the author's existing work, I repeat what I

have, in effect, already said, that the occasional or even frequent

sequence of rain and storm does not establish between the two a
relationship of cause and effect.

A very casual examination of our own registers, and those of

Western Europe generally, would show that instances of rainfall

quite as great as any that Mr. Ley adduces, happen very fre-

quently without any storm following ; and clearly if Mr. Ley's

rule is sound, it must apply to all instances which cannot be
claimed as exceptions, and that not only in our own latitudes,

but in other parts of the woild, and especially in those parts

where the rainliill is excessive. It was certainly not " necessary
"

to travel to Khasia for instances of the failure of this rule ; but

its failure was exhibited in the nio>t full and clear manner by a

reference to that extraordinary rainfall.

Mr. Ley speaks of some "fact" relative to the Himalayas
which "may be denied." I do not quite understand what fact

he means. The facts I have spo'xen of are the " heavy and
long continued precipitation," and a very great depression

of the barometer." If it is either of these that he wishes to

deny, I can only say that his doing so confirms my former state-

ment that he has confined his investigations too exclusively to

Western Europe. But when I spoke of the one as causing the

other, it was not as stating a fact, but as suggesting a probability
;

whilst whether there is or is not " a region in which Ballot's

rules are contravened " I am unable to say ; if there is I have
not discovL-red ir, and I don't know where it is, but it is not near

the Himalayas, where, so far as we know, the circuit of the wind
is quite in accordance with Buys Ballot's Law, though on a scale

of extreme m.agiritude—of such magnitude indeed that our

observations do not extend to the end of it. It is curious that

an author who, like Mr. Ley, writes sensibly within his professed

boundaries, should have limited his studies so closely as he appears

to have done ; but as the remark to which I have just referred

shows pretty conclusively that he has not examined into the range

of the barometer in India, so the remark which he makes about

the advance of cyclones " in the West Indies, e.g.," shows that

he is strangely in the dark as to the variations of temperature in

the tropical Atlantic.

The columns of Nature are not the place to discuss at length

such well-worn subiects as either Buys Ballot's law or the in-

fluence of the earth's rotation, and certainly whether the earth's

rotation does or does not produce the effect attributed to it, was
quite beyond the scope of my former allusion to it ; but I said

and repeat that its influence is not " obvious," that an argument
based on it is not a " truism," and that to apply these words to

a point that is at any rate doubtful is both objectionable and im-

proper. J. K. L.

Solar Intensity

I have read with interest the criticism in your last number of

Padre Secchi's Solar Intensity Apparatus. With reference to

the single point of the discordant results obtained by thermo-
meters with bulbs of dilTerent size, I would observe that I en-

countered a similar difficulty some years ago in investigating the

adaptability of the instrument invented by Herschel, commonly
called the " black bulb in -t'nciio," to regular comparable meteo-
rological observations. I found that the large bulbs always gave a

higher reading than the small bulbs. I supposed this to proceed
from the colder stem depriving the blackened bulb of its heat,

the larger bulb, of course, losing less than the smaller, and I

overcame the difficulty entirely by having about an inch of the

stem as well as the bulb coated with lamp-black. I am not

sure, however, that this would answer so well in a non-exhausted
chamber. Probably a small bulb will always be cooled by con-

vection more rapidly than a large one.

In the excess of the temperature indicated by the improved
instruments I have referred to over the temperature of the air, at

the same height—usually 4!!.—above the soil (which is also very
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nearly the temperature of the outer glass in which the blackened
thermometer is enclosed), we have not indeed an absolute mea-
sure of solar intensity ; for all measures of that must, it would
seem, depend on the substance exposed and the conditions as to

cooling, (ic, under which the exposure takes place, but a sensi-

tive test by which slight variations in its amount can be deter-

mined, and the amount at different places and different times

compared. F. W. Stow

The Aurora of February 4

The following is an account of the aurora of February 4 as

seen by a gentleman living in Russia, at Anspatti, in the province

of Vitebsk. After stating that the barometer had risen very

high (30'2), he says:— "To-night, as I drove home from
Reugarten, there was the most beautiful aurora borealis I ever

saw. It began in the north-west, and gradually rose higher and
higher, till at last it reached the horizon a little north of east,

and such a broad band, or rather succession of bands, that it

covered half the heavens. It was a bright rose colour, and its

light and colour were reflected by the snow, so that the whole
earth was rosy ; though it was between nine and ten o'clock, and
there was no moon, it was nearly as light at day. It is still in

full force as I am writing, and I can see it from my window, but

it constantly changes its ibrm and colour." I think the latitude

of the place is 56 or 57. J. M. li.

Aurora Island

Nature for May 25 (which has only just reached this part of

the world) contains a note respecting the reported disappearance

of Aurora Island in the New Hebrides. In that note the small

upraised coral island of that name north-east of Tahiti is con-

founded with Aurora—a high volcanic island—more than 40 '^ to

the west of the former. It is scarcely to be wondered at that

the mistake should be made when the name of the island

is alone given; but when "Aurora Island, one of the New
Hebrides group," is spoken of as being to the " north-eastward"

of the well-known island of Tahiti one feels surprised at the mis-

conception.

Has it yet been clearly defined to which Aurora the report

refers, and is it not more probable that the captain's chronometer

was out, or that his reckoning was incorrect, than that either

island has really been submerged ? A few months .ago Dr.

George Bennett, F. L.S., of Sydney, New South Wales, showed
me a sketch which he made of Aurora in the New Hebrides some
years ago. From that the island appears very mountainous, and
the map' of Melanesia, in Petermann's Geographische Mittheil-

ungen (1870), makes it about twenty miles long and 2,cx30ft. high.

S. J. Whit.mee
Samoa, South Pacific, Nov. 4, 1871

P.S.—The followmg notes of earthquakes in the Samoa group

may be of interest to some of your readers :

—

May 14, 1871.—2.5 r.M. First a vertical, followed by a hori-

zontal, shock.

July I, ,, —9. 30 A.M. Slight horizontal shock.

,, 16, ,, — 12. 10 P.M. Vertical shock.

Aug. 3, ,,
— 12.15 P'"' Slight horizontal shock, accom-

panied by a loud rumbling noise.

Sept. 23, ,, —6.45 A.M. A slight horizontal shock.

I was absent from Samoa from September 1S70 to April 1S71.

During that time there were eight shocks of earthquake in the

group ; but the dates and other particulars were not noted. One
is reported as having been the most severe shock known here.

Earthquakes have been more frequent in Samoa for the past year

or two than formerly.

FOUL AIR IN MINES AND HOW TO LIVE
IN IT

I.

I
BEG to forward you for publication in NATURE
an account of some very interesting experiments

recently made at Chatham, on the employment of a res-

pirator in military mining. They were conducted in a

thoroughly practical manner by Mr. J. Edward Gibbs, a
highly intelligent young officer of Engineers, who, I may
add, has given the respirator a very convenient form, and,

I trust, will continue the work he has so well begun.

It is to be borne in mind that the cotton wool employed
in the respirator is not to be stt'cpcd in glycerine, but

moistened with this substance ; the wool ought to be well

teased until all its fibres are wettedb, ut they must not form
a clot. John Tyndall

" When on duty at the Defensive Mines one day
during the mining operations of July and August 1871,

three men were brought out in a fainting state, caused by
a rush of foul air in untamping. Thinking some means
might be devised for preventing such accidents, and the

consequent loss of time and panic, I consulted with

Captain Malcolm, R.E., who proposed Prof. Tyndall's

firemen's respirator for consideration. Colonel Lennox
sent me to the maker to inquire, and I returned with one.

"With the assistance of Quartermaster-Sergeant In-

gram of the Chemical Laboratory, and several books of

reference, I have collected the following notes :

—

" After exploding a charge of gunpowder at a gallery-

head, it becomes dangerous to untamp, because of the

poisonous gases produced by the combustion of the

powder. These gases are CO,, N, CO, HS, C.H^, and II.

The only gases that are present in sufficient quantities to

harm are C0„ and CO. CO, to the amount of Tr^m ('005)

of the bulk of the air at the gallery-head would render it

unfit to sustain life. CO to the amount of ^Ja ('oi) would
do the same. 100 lbs. of powder evolve 225593S
cubic in. of gas at 60^ F. and 30" B., of which 94297896
are CO,, and 2249"848 are CO.

" Miners working in the presence of the foul air from
the explosion suffer in two ways. If affected sud-

denly, they feel a burning at the nape of the neck, and
their limbs tremble, they turn giddy and faint. This

is to be attributed chiefly to the CO. The miners are

also affected in a slower manner by the CO.j. They feel

their breathing becoming difficult, as if there were a

weight on their chest, with a tight feeling in the head ; if

not brought into the fresh air they are in time overcome
and faint. This also brings on headache, on coming into

fresh air.

" Any method of getting rid of the foul gases by che-

mical means must interfere greatly with the progress of

the work. In any case there would be considerable diffi-

culty in destroying the CO, as it has neither acid nor

basic properties. A good system of ventilation through

hose would clear the galleries of the foul air, but would
not overcome the difficulty of untamping, because at any
moment of the process there may be a rush of foul gas,

which would take effect on the men at work, before the

ventilation could carry it away.
" A good respirator worn by each of the men employed

at untamping might overcome this difficulty. Prof.

Tyndall's respirator for firemen is constructed with a view

to enable the men to inhale pure air when at work in a

burning house, by separating the smoke and noxious

vapours. It consists of two parts; (i) the mouth-piece ;

(2) the body of the respirator.
" The mouth-piece is an invention of a Mr. Carrick,

hotel-keeper at Glasgow, who had patented it.* It has

two valves, /and e. (See Nature, June 15, 1S71.) The
air inhaled comes from below, up through the body of the

respirator and through /. The exhaled breath closes /,

and escapes through e, thus keeping the contents of the

body of the respirator cool. There is an aperture o, which

fits closely round the lips, and to prevent respiration

through the nose, there is a nose-pad fixed on top of the

mouth-piece. A wire-gauze partition separates the mouth-

piece from the contents of the body of the respirator.

* This is not the mouth-piece now adopteJ.—J.T.
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" The body of the respirator is about 4in. or 5 in. lon<j,

and contains at the top a layer of cotton wool, moistened

with glycerine to prevent any solid particles escaping into

the mouth from lower layers, and also to stop those very

minute particles of the smoke that may not have been

arrested below. Next comes a layer of dry cotton wool,

then a layer of charcoal fragments, another layer of dry

cotton wool, and then some fragments of slaked lime.

Below this comes some more cotton wool, and then the

wire-gauze cover or cap at the bottom.*
" For smoke the layer of linte is not necessary, but in

the mines it would be of the greatest use, because it has

a great attraction for COo. The layer of charcoal would
absorb the CO and the HS in the air, and the mixture in-

haled would be perfectly innocuous. The disadvantages

of this respirator in its present form for mining purposes

are—that it is too long, and an effort is required in breath-

ing through the small valves.t Mr. Ladd, of Beak Street,

Regent Street, the maker of these respirators, has made
some improvements in the mouth-piece, which may over-

come some of the inconveniences of the old pattern.
" I received permission to use the R.E. workshops for

experimenting on the shape best suited for use in the

mines. Tyndall's respirator has been severely tested in

dense and pungent smoke from pinewood, and it succeeded

to the perfect satisfaction of Captain Shaw, Chief Officer

of the London Fire Brigade. Firemen are to wear it

attached to hide helmets, but for the mines any arrange-

ment which will support the respirator and keep it close

to the mouth during work, without being hot or uncom-
fortable, will suffice.

" Experiments made ivitJi the Respirator.—On Satur-

day, August 19, 1 87 1, a trial of the respirator was made
in the Chemical Laboratory, S.M.E,, in the presence of

Colonel Lennox, Dr. Fox, and others. I was shut up in

an air-tight cupboard, with the respirator on. By my
side were jars containing CO and CO^ in a proportion of

j^ each of the cubic content of the cupboard (i4i,598'4

cubic in.), not allowing for the space occupied by my
own body and the stool on which I sat. The respirator

contained animal charcoal and lumps of slaked lime

mixed together, thus dispensing with one layer of cotton

wool. After emptying all the jars, 1 remained for ten

minutes in the full mixture (fifteen minutes in all) without

the slightest discomfort except from the awkward shape
of the respirator. I was then called out.

"On Monday, the 21st, another trial was made in the

presence of Dr. Fox and Lieuts. Abney and Galwey.
This time a rabbit and three birds were placed in the cup-

board with me. The respirator contained, in addition to

the charcoal and slaked lime, a small quantity of sul-

phate of soda. The only cotton wool used was a small

layer soaked J in glycerine at the top, and a thin layer of

dry wool at the bottom. The sulphate of soda was intro-

duced according to Prof Graham's advice, in order to

give an atom of O to the CO to form CO,, becoming itself

sulphite of soda. The content of the cupboard is

I4I,69S'4 cubic in. : from this would have to be deducted
the space taken up by my body, say 3,} cubic ft. (Dr.

Parke's Hygiene), or, roughly, 6,000 cubic in., leaving

•35,698 cubic in. 1,890 cubic in. of CO, in jars were
introduced from a pressure bag, making altogether :

—

1,890 cubic in. of COo
1,921 cubic ill. of CO,

or 3,811 cubic in. of poisonous gases in addition to my
exhaled breath, or about 3 per cent, of the capacity of the

cupboard. In order to perfect the mixture of the gases,

I waved a towel about constantly, and after the end of

* This order may be varied in difterent ways witliout prejudice to tlie

respirator.

t These objections have been In great part met by the recent forms of
the respirator.

J See remark in the introduction above.

the trial, a taper being extinguished at the top of the
cupboard showed that the CO, had been stirred up to

the top. The rabbit and two birds died at the same time,

about twenty-three minutes after the cupb lard was closed,

while the CO from the pressure bag was being introduced.
I stayed in the cupboard thirty minutes (five minutes after

the mixture was completed and seven minutes after the
death of the animals). When I came out I felt a pressure
on my ears, as when descending too rapidly ni diving.

Dr. Fox said that this was produced by my blood, my
heart then beating at a high rate.

" This is satisfactory, as showing that the gases had not
affected me, but only the exertion of breathing through
the respirator, for thirty minutes, combined with the heat

of the close atmosphere in wliich I was.
" To prove that the gases did not affect me, I quote some

extracts from Dr. Park's ' Hygiene ' :
—

' Dr. Angus Smith
says the breathing of CO, to the extent of i'5 to 2 per cent,

produces slowness of heart action, while the respirations

become quickened if not gasping ; this is perceptible with

as little as 'i per cent. Less than \ per cent, of CO has
produced poisonous symptoms, and more than i per cent,

is rapidly fatal to animals. CO in excess produces loss

of consciousness, slowness of heart action, and finally

paralysis of the heart.
" The slowness of diffusion of the two gases was

remarkably shown by the effect on the third bird.

The cage which held it was suspended at the top of

the cupboard. The bottom, back, and top were of

wood, the other sides were of wood for about \\ in.

and then of wire. The bird, which was at first on a
perch, was very seon affected by the impure air, and fell

to the bottom of the cage. Here the wooden bottom and
sides evidently supported a layer of pure air, for although
the bird had lost consciousness, and indeed was con-
sidered to be dead, yet after being brought out into fresh

air, it was revived by ammonia, and after an hour or so
fluttered away. The other animals, that were not so pro-

tected, died before all the gases had been introduced.

"On examining the sulphate of soda, very little was found
to have been changed into the sulphite ; it would, there-

fore, seem that a constant change occurred, the sulphate
giving up oxygen to the CO, becoming sulphite, and then
the sulphite taking oxygen from the air to form the
sulphate. Whether the good effect of the first change
compensates for the loss of free oxygen in the second
change is a question for the opinion of a chemist ; how-
ever. Prof. Graham's recommendation is of great weight.

" All that were present agreed that the trial was per-

fectly satisfactory, and I think this is a fair conclusion.
For the object in view throughout has been to devise
some plan by which a man may work for some time in a
foul mine, and may be secure from the effects of a rush
of foul gas caused in untamping, &c.

" Defensive mines, though small, poison the ground
more effectively than overcharged mines, which allow
most of the gas to escape. 1 have before snown the tot.al

amount of CO and CO^ evolved by the explosion of 100 lbs.

of powder, which, according to our late operations, seems
to be an average charge. It is probable that a large pro-

portion of these gases would escape into the air, and that

the rest would be diffused equally all round the charge.
Therefore only a small amount is likely to be encountered
at any one point. Hence it would seem that the respirator,

which has succeeded with very powerful mixtures of
poisoned air, would be quite enough to guard the miners
from any of the gases from explosions.

" It only remains now to hit upon a convenient shape
which will not render the breathing laborious. If we suc-

ceed in this, it is likely that the respirator would be of use
also in civil work, such as exploring mines in search of

bodies after a colliery accident."*

J. E. G.

* This is one of the purposes contemplated by myself, but the suggestion
of Mr. Gibbs is independent and origiual.—J. T.
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THE STRUCTURE OF THE CORONA
AMONG the parties organised to observe the Total

Echpseof 1869, Aug. 7, that sent from the Cincinnati

Observatory was probably favoured above all others in

the advantage of having a comparatively elevated station

and an exquisite atmosphere. The publication of the work
done by this party has been delayed by the fact that for a
year subsequent to the eclipse I was wholly absorbed in

the labour attending the maintenance of the " Weather
Bulletin of the Cincinnati Observatory," and my subse-

quent occupations in the present office have entirely pre-

vented me thus far from even attempting the reduction of

our observations : the original note-books are at present

packed away with the library of the Observatory, await-

ing the removal and rebuilding of that institution.

My own attention was expressly given to the structure

of the corona and coronal streamers, for which purpose 1

used the full aperture of an exquisite six-inch objective

(one that had received a prize at the Paris Exposition
Universelle), and which was loaned to the Eclipse Expe-
dition by Mr. T. G. Taylor, of Philadelphia.

A short notice of the principal features noted by myself
was sent at once to the editor of the Astronomische

Nachriclitcn, but has not yet been published, and I there-

fore take the liberty of restating through your wide-spread

journal the simple phenomena that I then saw.

Our station was at Sioux Falls City (formerly Fort

Dakotah), in the south-eastern corner of Dakotah Terri-

tory, latitude 44°, longitude 97°, elevation about 1,500 feet

above sea-level, in the midst of an extended plateau. Rain
and cloud had continued up to a few hours previous to the

critical moment, but the atmosphere during the eclipse

was of surpassing steadiness and clearness.

The altitude of the sun at time of totality was about 40°,

the local time 3.30 p.m., the duration of totality 4 minutes.

No sooner had totality begun than, after sketching in most
of the prominences as points of reference, I viewed the

corona without darkening glasses, and with a magnifying
power of probably 1 20 diameters. The whole interval of

totality was, unfortunately, not at my disposal, owing
partly to the very rough and faulty stand supporting the

telescope (everything tiad to be transported 100 miles by
mules into a wilderness), and partly to an interruption by
one of the members of the party ; but there seemed to me
to be no doubt of the facts as recorded, nor was I conscious

of the least undue emotion that might have interfered with
my reliability as a witness, although it was the first total

eclipse that I have had the pleasure of observing.
As seen through my inverting telescope, the structure

of the large protuberance on the right hand lower limb
was well made out. The neighbourhood of the sun was
examined to a distance of its own diameter (a radius of
possibly one degree from the sun's centre), but no trace

of the coronal rays as they were seen by others of my
party. The evidence as to the existence, shape, and posi-

tions of these streamers, as given by my six assistants,

was conclusive as to their actual appearance, with the
usual variations as to details.

That they were not detected by the six-inch glass was
probably due to their dififused light and the small field of

view. On the apparent upper and left hand limb of the
sun, the six-inch glass showed the long series of red pro-
minences depicted in the photographs published by the
Naval Observatory. Above the greater portion of the arc
of the sun's limb thus covered, and extending somewhat
farther to the right, appeared to rise up three and possibly
more conical masses of pearly light.

These were distinctlycontrastedagainsttlie light diffused

as the background of the field of view, and there was every
evidence that they had an identical structure and cause.

The outline of each of the pearly mountains was that of a
rounded cone, as shown in the drawing—exactly resem-
bling the kilns used in some branches of pottery and other
manufactures. The apices of the cones were blunted or
truncated, and not well defined ; the outlines of the sides

of the cones were quite sharp down to within a few
minutes of the sun's limb, when all three appeared to

begin to lose their distinctive characteristics.

The height of the apices above the limb varied between
one-half and two-thirds of the solar radius ; the diameters
of the bases of the cones were probably included between
seven and three minutes. Each apex was of a slightly

dusky shade compared with the body of the cone.

The most interesting feature was an unmistakable stria-

tion upon the surface of each cone ; the striie apparently
twisting spirally around up to the apex opposite to the

movement of the hands of a watch, as represented in the

accompanying drawing.

I noticed no colouration of these stria; other than their

darker hue. The details of this striking and new phe-
nomenon interested me so much that I naturally enough
lost the observation of the third contact. The pearly

cones were on that limb of the sun from which the moon
was moving, and the details were every moment becoming
more distinct, when the growing height of the bank of red

protuberances was followed by the too speedy apparition

of the glowing sun beneath.

Chagrin at the loss or imperfect observation of the third

contact caused me to forget to note whether the three

cones continued in view for any number of seconds there-

after. From the time of first recognising the pearly cones,

until their disappearance, probably thirty seconds elapsed

(1 am writing without my note-book or other aid to

memory), and I did not note any change in the appear-

ance of the stria;.

The middle one of these cones caught my eye more
especially, and the impression was that the other two,

especially that on the right, was some distance behind it,

or possibly obscured by a cloud of haze in the solar at-

mosphere. At the time it seemed to me that I saw in the

central cone a column of smoke and hot gas ascending

high above the area of red flames, then visible on the

surface of the sun, and that the other two cones corre-

sponded to other areas of red tlames behind. The dif-

ference in character and position between these cones and
the coronal streamers as observed by the others with the

naked eye, and with opera glasses, seemed to argue that

the latter were very probably individual subjective pheno-

mena, or that they originated in the earth's atmosphere
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whilst the pearly cones existed in the solar atmosphere
and constituted a true solar corona.

My long delay in making this communication to the

scientific world will be excused, I trust, in view of the im-

perative demands made upon my time during the two
years that have elapsed since the Eclipse of 1869. I shall

be deeply interested to learn whether the phenomena seen

by myself may not be repeated on some other occasion

and be studied by more experienced observers.

I may add that I had hastily provided myself with a
Nicol's prism in hopes of making at least some trial of the

nature of the coronal light ; but the rude apparatus did

not work satisfactorily, and I confined myself to details of

structure ; indeed, in my earnest gaze upon the novel

phenomena I quite forgot the polarising apparatus.

Cleveland Abce
Office of the Chief Signal Officer, U.S. Army,

Washington, Feb. 6, 1872

EARTH-CURRENTS AND THE AURORA BO-
REALIS OF FEBRUARY 4, 1872

TT is unfortunate that more accurate observations of the
-'• electrical phenomena accompanying auroral displays

cannot be made upon the telegraph wires of this country.

The truth is, public business cannot be made to suffer for

scientific investigation, and at such moments the disturb-

ance of the wires makes it more than ever imperative that

delays should not occur. The whole efforts of the staff

are directed to maintain the communications intact, hence
the observations made on February 4 are not very nume-
rous, though they are sufficiently interesting to deserve
record.

At Portsmouth twenty-six observations were made of

the direction and strength of the earth-currents on a wire

extending from Portsmouth to London, via the London
and South-Western Railway—a length of 74 miles, giving

a resistance of 995 ohms. These were as follows :

—
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tion is given. The payments consist of an entrance-fee

of 5 fl., and a payment of 50 fl. per annum ; and in addi-
tion 6 fl. is charged for every day's work of 7 hours in the
chemical laboratory ; 10 fl. for 2 afternoons of 3 hours in

the physical laboratory.

In addition to the subjects required in each special de-
partment, lectures or instruction are given in the following
subjects, and attendance at some of them is strongly re-

commended to all students, in order to give a wider
culture than would be attained by exclusive attention to

his special pursuit :— (i) Exercises in Literature and
History ; (2) the French and English Languages

; (3)
the General History of Art

; (4) National Economy
; (5)

Commercial Knowledge
; (6) the Principles of Jurispru-

dence
; (7) Physical Geography; (8) Zoology; (9) Sys-

tematic Botany
; (10) Singing and Gymnastics.

The course in the LowerSchoolextcndsovertwo years,in
which the folio Afing subjects are compulsory :— First year.

(1) History and Literature with the German Languages
;

(2) Higher Algebra
; (3) Stereometry and Trigonometry

;

(4) French
; (5) Outline Geometry

; (6) Free-hand
Drawing. Second year, (i) History and Literature with
the German Language

; (2) Analytical Plane Geometry
;

(3) Algebraic Analysis, the Differential and Integral

Calculus; (4) Higher Algebra; (5) Experimental Phy-
sics; (6) Mechanics; (7) French; (8) Free-hand Dravv-

'"o ; (9) Outline Geometry.
In the special schools for Architecture, Engineering,

Mechanics, Technical Chemistry, and Agriculture, the
entire course extends over a period of from two to four

years. The extent to which the studies are carried will

be illustrated by the following abstracts of the curriculum
in the Agricultural School, the shortest of the courses :

—

First year (i) Experimental Physics; (2) Experimental
Chemistry

; (3) Chemical Exercises
; (4) Histology

and Morphology
; (5) Vegetable Physiology

; (6) Syste-

matic Botany (with excursions)
; (7) Zoology

; (8) Minera-
logy

; (9) The Study of Rocks
; (10) Anatomy of Domestic

Mammalia; (11) Physiology of Domestic Mammalia;
(12) External form of Domestic Mammalia

; (13) Agricul-
tural Implements and Machines

; (14) National Economy
;

(15) Mathematics
; (16) The Drawing of Plans. Second

year— (i) Chemical Exercises
; (2) Agricultural Chemistry;

(3) Practical Microscopy
; (4) Practical Physiology

; (5)
The Diseases of Plants

; (6) General Agriculture
; (7)

Special Agriculture
;

(S) General Breeding of Animals
;

(9) Special Breeding of Animals
; (10) The Commerce of

Agriculture; (11) The Cultivation of Garden, Orchard,
and Vine

; (12) Internal Diseases of Domestic Mammalia
;

(13) External Diseases of Domestic IMammalia
; (14)

Technology (Heating and Lighting)
; (15) Agricultural

Book-keeping; (16) Irrigation, Tilling, &c.
; (17) History

and Literature of Agriculture
; (18) Practical Geometry.

To assist in the studies of the pupils there are
chemical and physical laboratories, an experimental farm,
mineralogical, zoological, and botanical collections, models
of machinery, designs, libraries, excursions into the

country, &c. Under special circumstances students can
be admitted as " Hospitanten " to certain only of the
studies, without going through the entire course ; but care
is taken that this does not interfere with the regular
studies of the other students.

LAKE VILLAGES IN SWITZERLAND
y/ T T is satisfactory to find that the correspondents of some

^ of the daily journals are now in the habit of giving
scientific information to their readers. The following is

taken from the Standard

:

—
" An interesting archffiological discoveiy has recently

been made on the shores of the Lake of Bienne. The
Swiss Government has been for a long time endea-
vouring to drain a considerable tract of land between the
two lakes of Moral and Bienne, but in order to do this

effectually it has been found necessary to lower the level
of the latter by cutting a canal from it to the lake of
Neuchatel. At the beginning of the present year the
sluices were opened, and the waters of the Lake of Bienne
allowed to flow into that of Neuchatel. Up to the present
time the level of the Bieler See has fallen upwards of
three feet, and this fall has brought to hght a number of
stakes driven firmly into the bed of the lake. This fact
becoming known, a number of Swiss archaeologists visited
the spot, and it was decided to remove the soil round these
stakes to see whether any remains of a Lacustrine village,

which they suspected had been raised upon them, could
be traced. At a distance of between five and six feet
from the present bed of the lake the workmen came upon
a large number of objects of various kinds, which have
been collected and are at present under the custody of Dr.
Gross, of Locrass. Among them are pieces of cord made
from hemp, vases, stags' horns, stone hatchets, and utensils
used apparently for cooking. The most precious specimen
is, however, a hatchet made of nifphrite (the name given
to a peculiarly hard kind of stone from which the Lacus-
trines formed their cutting instruments). This hatchet is

sixteen centimetres long by seven broad, and is by far the
largest yet discovered in any part of .Switzerland, no other
collection having any measuring more than eight centi-
metres in length. A quantity of the bones found at the
same time have been sent to Dr. Uhlinann, of Miinchen-
buchsee, for examination by him, and he finds that they
belong to the following animals, viz. :— stag, horse, ox,

wild boar, pig, goat, beaver, dog, mouse, &:c., together
with a number of human bones. If th; level of the lake
continues to sink, it is hoped that further discoveries will

be made, and the scientific world here is waiting the
result of the engineering operations with keen interest."

NOTES
We have great pleasure in announcing that Prof. Andrew C.

Ramsay, F.R.S., has been appointed Director-General of the

Geological Survey in the room of the late Sir Roderick I.

Murchison.

At the moment of going to press we have received the an-

nouncement of the death of Prof. Goldstiicker, the eminent
Sanscrit scholar. He died on Wednesday morning.

Mr. G. B. Airy, the Astronomer Royal, and Prof. Agassiz,

were elected foreign associates of the Acadcinie des Sciences at
Paris in the room of the late Sir J. Herschel and Sir R. I.

Murchison at the meeting on the 26tli ult.

Dr. Maxwell Simpson, F.R.S., has been elected as suc-

cessor to the late Dr. Blyth in the chair ;of Chemistry, Queen's

College, Cork. Dr. Simpson is well known to men of science

at home and abroad as an accomplished chemist, and one who
has been especially distinguished for his original researches.

T)IE Crystal Palace Company's School of Art, Science, and
Lileralure is about to take an Important step, having for its ob-

ject the emphasising of the science branch of the school, in order

that eventually the south of London may be provided with an

institution which, in a measure, may represent the Royal and

London Institutions which already exist in the west and centre.

The step consists in adding to the courses of lectures on scientific

subjects already given special courses to be given from time to

time by scientific men of eminence, similar to the courses given

in the Institutions before referred to ; and it is hoped that the

same lectures and the same standard of excellence and illustration

may be secured. As tlie lecture theatre of the school has been

burnt down, the lectures, pending its rebuilding, are to be given

in the theatre in the Crystal Palace ; but it need scarcely be stated

that these lectures have no connection with the Crystal Palace,

except so far as the .School of Art, Science, and Literature is

connected with it, and that they will be given at a time when the
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Palace is closed to the general public. Mr. Norman Lockyer

has consented to give the first course of lectures. This step

talven by the Committee is in every way to be commended, and

we look with confidence to the success of these lectures as paving

the way for others in various parts of the country, which may

eventually do much towards popularising Science among the

masses.

Prof. P,' M.4RTIn Duncan, F.R.S.,is now deUveiing the

course of Lectures on Biology to the class for the Higher Educa-

tion of Women at South Kensington, in the place of Prof.

Huxley, who is still in Egypt for the complete restoration of his

health.

Mr. W. Marshall Watts, D.Sc, of the London Uni-

versity, has been appointed to an assistant mastership in Giggles-

wick Grammar School, Yorkshire. The governors have settled

that chemistiy, including practical work in a laboratory, and

physics, shall hereafter be taught in the school, and the teaching

of these branches of science has been entrusted to Dr. Watts.

Until recently Dr. Watts has had the main charge of the teaching

of chemistry in the Manchester Grammar School, a school

which has been eminently successful in obtaining scholarships in

physical science at Oxford. Mr. E. K. PurneU, Scholar and

Prizeman of Magdalen College, Cambridge, lias also lately been

appointed to a classical mastership in Giggleswick School.

The Council of the St. Andrews Medical Graduates' Asso-

ciation are about to appeal to the many friends of the late Pro-

fessor of Medicine in the University of St. Andrews, to aid them

in an attempt to make a more fitting provision for his widow than

Dr. Day's ill-health allowed him to accomplish. We regret to

learn that suchjan appeal is necessary, and heartily wish it success.

The Haberdashers' Company have recently awarded Mr.

Webb, the Senior Wrangler of Cambridge, 50/. for three con-

secutive years ; he having been a pupil of the Rev. C. M.

Roberts at Monmouth, of which school the Haberdashers'

Company are governors. They also propose to grant four ex-

hibitions of 50/. to the children or grandchildren or apprentices

of Liverymen of the Company under certain restrictions, to be

tenable for three years. In addition to the above, one exhibition

of 50/. will be specially granted to a scholar of any school under

tlie Company's management. The sum of 150/. will also be

appropriated towards assisting the education of children of the

Livery of the Company. 100/. yearly will also be awarded as

a pi'ize to the inventors of anything new in haberdashery.

As the period of the Transit of Venus in 1874 approaches,

astronomers both at home and abroad are becoming more and

more active in their preparations ; and the American committee

on tliis subject, it is understood, has already decided in consider-

able part upon the stations to be occupied. Of the result of

their conclusions we hope to give an account before long to our

readers. In Russia the committee, under Prof. Struve, proposes

the establishment of a chain of observers, at positions 100 miles

apart, along the region comprised between Kamschatka and the

Black Sea. The German committee has decided on recommend-

ing the organisation of four stations for heliometric observations

of the planet during its transit, one of them in Japan or China,

and the others probably at Mauritius, Kergaelen, and Auckland

islands ; and three of these, witli the addition of a fourth station

in Persia, between Mascate and Teheran, wiU be equipped for

l)hotogi'aphic observations also. The French, before the war,

suggested that stations be established at St. Paul Island, New
Amsterdam, Yokohama, Tahiti, Noumea, Mascate, and Suez.

How far this programme will be carried out under the changed

circumstances of that country remains to be seen^

We have received a letter from a valued correspondent, callmg

attention to some defects in the arrangements for the study of the

Natural Sciences, and especially of Botany, at the University of

Cambridge. The letter we refrain from publishing, in the belief that

the good work which is now proceeding at the Universities will

be carried out eventually far more completely than it is at pre-

sent, and that even Botany may ultimately receive the attention

that it deserves.

The Brazilian steamer to New York brings advices of the safe

arrival at Pernambuco of tire steamer Hassler, with Prof. Agassiz

and party. They were to leave for Rio Janeiro, in company

with the Ticonderaga, on Jan. 16. As there are several gentle-

men on board who have undertaken to supply information in

regard to the movements of the vessel, we shall doubtless before

long have full accounts of the progress made up to the date men-

tioned; although in regard to the subject of deep-sea soundings

and supposed discoveries connected therewith we must probably

wait, for correct details, for the official report to be made by

Count Pourtales direct to the Superintendent of tlie Coast

Survey.

The " Amiual Report of the Secretary of the Interior for the

United States on the Operations of the Department for the year

ending October 31, 1S71," states that the results of Prof.

llayden's expedition, in accordance with his instructions to in-

vestigate the geology and natural resources of the little known,

but interesting, region about the source of the Yellowstone and

Missouri rivers, shows it to have been a complete success, and fully

to justify the liberal provision made by Congress for it. A pre-

liminary report of the results was to be presented to Congress at

an early date. A great amount of valuable notes and specimens,

illustrating the agricultural, mineral, zoological, and botanical

wealth of the West, was secured.

We learn that the .Smithsonian Institution has recently suc-

ceeded in obtaining two complete skeletons of the remarkable

tapir of the highlands of the United States of Colombia, known

to naturaUsts as Tapirus pinchaqiic or roulini. Previously only

the skull had been obtained by Roulin, by w hom it was first

made known, and it was one of the rarities of the great anatomi-

cal collection at Paris. The Smithsonian Institution had before

obtained a number of skulls and a skeleton of the still more

remarkable tapir of Panama, which had remained undistinguished

from the common species of Panama till within a few years, when
first described, under the name of Elasmognai/ms bainiii, by

Prof. Gill, from two skulls in the Smithsonian collection. There

are no external or dental differences between the tapirs corre-

sponding with the marked differences in the skulls ; the external

differences being confined to the contour of the forehead, the

colour, and the character of the hair. In the mountain tapir,

as miglit be expected in an animal dwelling in such elevated

regions, the hair is long and coarse, and is of a black colour,

strongly contrasting with that of the common tapir of South

America ; it is also somewhat smaller than that species, and

has the forehead less arched from the occiput. It is confined to

the highlands, and is separated, at least so far as is known, by

quite a wide band of country from the common species.

The Report of the officers of the Peabody Academy of Sciences

of Salem, lately made to the trustees, presents a satisfactory

statement of the progress made during the past year. This estab-

lishment received a moderate endowment from George Peabody,

of London, and the income is expended m the care of the

valuable museum belonging to the Academy. The directors of

the establishment are iMr. F. W. Putnam and Dr. Packard.

The principal additions to the museum of the Academy during

the year have consisted mainly of insects and archceological

specimens, and also a series of the animals inhabiting the Mam-
moth Cave of Kentucky. All of these, together with the collec-

tions previously in the museum, have been properly arranged

and classified, and tend to render the museum very attractive.

The report urges very strongly the propriety of securing an addi-

tional endowment, to enable the Academy to publish in its
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memoirs certain valuable scientific manuscripts now in hand, the

alternative of being obliged to send them to some other establish-

ment having more means at its disposal being greatly deplored,

as they were based upon the collections of the Academy, and

should legitimately appear under its auspices.

The Clifton College Scientific Society has just issued the

second part of its Transactions, containing the record of its pro-

ceedings from February to July, 1 87 1. The president and

secretary state in their Report that the papers read at the Society's

meetings have been as numerous as previously, and the attendance

of members and visitors has in no degree fallen off ; and that,

although there is still much to be desired in this respect, yet the

number of working members is steadily increasing. The various

sections of botany, zoology, entomology, geology, arcliKology,

chemistry, and physics have, on the whole, done good work, the

least satisfactory reports being in the case of zoology, chemistry

and physics. The great event of the half-year has been the

long-expected opening of the new Museum and Botanic Garden,

both of wliich institutions are well deserving of support from

those outside the school who are able to assist in furnishing

them. The Botanic Garden is already one of the very best to be

met with anywhere in the provinces. Among the papers read

before the society and printed in the Transactions, the following

have struck us as especially excellent :

—"A Scientific Visit to

Cheddar," by the President and J. Stone; "The Church of

St. Mary Redcliffe, Bristol," by K. "w. Wilson ; "The Coalfield

of South Wales," by A. Cruttwell ; "The Birds of Chfton," by

D. Pearce ; and an admirable paper on "The Spectrum," by

W. A. Smith.

The last number of the Bulletin de la Societe de Geographic

contains an article by Delesse on the oscillations of the coasts of

France.

The Annual Address, delivered before the Albany Institute

New York, by Orlando Meads, on May 25, 1871, has just

reached us. It is chiefly occupied with a sketch of the history of

this successful and enterprising institution.

The Pooiia Oisen'er of February 6 gives the following ac-

count of Indian Geological Excursions :
—"The Principal of the

Poona Civil Engineering College, Mr. T. Cooke, together with

the Professor of Chemistry, Mr. S. Cooke, with about twenty

students of the first class, proceeded on a geological excursion on

January 29, and arrived here on Saturday morning last. After

leaving Poona they arrived at Shabad, where they remained

for a whole day. The next morning they left Shabad and

arrived at Krishtna at about ten in the morning, and in-

spected the Krishtna Bridge. After inspecting several works of

the G. I. P. R., they started for Poona on the afternoon of

Friday. The thanks of the students as well as of the Principals

are due to the G. I. P. R. Company, in kindly placing their

waiting-rooms at the several stations where they halted, at the

disposal of the boys. The expense of this excursion is to be

borne solely by Government. The amount allotted for the pur-

pose of this excursion was 500 Rs."

The following account of the Aurora of February 4 appears

in the Times of India of the following day:—"A magnificent

Aurora was visible, from the Rawul Pindee portion of the Pun-
jaub, last night, February 4, from 12 to past 12.30 o'clock. It

occupied the northern quadrant of a clear sky, or rather more,

the stars shining dimly through a glowing deep red hazy light

reaching half way up the heavens, and which was crossed by
thin vertical rays of white light stretching to the south. The
night was calm but less frosty than usual at this season, and the

oldest inhabitant who witnessed the display averred he had never

seen anything like it in his life before." The suggestion made
by our correspondent Mr. Earwaker, that we witnessed on that

day a combination of the Northern and Southern Aurora, is thus

confirmed.

SCIENCE IN PLAIN ENGLISH
TN a paper under this heading, in the Boston Journal of

Chemistrv, Mr. C. A. Joy, after quoting from our articles of

June 22 and 29, 1871, proceeds thus :—We must admit that what
Mr. Rushton says of English schoolsapplies equally well toourown.
Does anybody know of a preparatory school in the United
States where instruction in science is given on a systematic plan
by teachers especially fitted for the work, and with well-selected
apparatus and judicious text-books, and where an equal value
for excellence in science is given to pupils as for mathematics and
the languages ? There are, doubtless, some such schools, but it

is my misfortune never to have heard of them. The truth is,

there are few teachers. The custom in this world of studying
everything else but the world we live in, which has been handed
down to us from our ancestors, has precluded the possibiUty of
anybody being fitted to teach the natural sciences excepting the
few who have had the energy and the means to overcome every
obstacle, and to learn something ; and they are so rare that they
are not to be had for ordinary schools. We are now in a fair

way to acquire considerable knowledge of the planet Mars, its

climate and physical condition ; and it may be that we shall

some day be favoured by a visit from an inhabitant of that dis-

tant world. The arrival of such a visitor would be rapidly

heralded over the land, and he would be introduced to our best

society, to the leading men of education ; and as he would doubt-
less be possessed of an inquiring turn of mind, he would have
many embarrassing questions to ask. He might address the in-

quiry to the gentleman on his right at the public dinner, which
would be sure to be given to him, as to the composition of the
crust of the earth ; or he might ask what the glass windows
were made of, and what form of light shone through them, or
the water on the table and the air of the room might absorb his

attention. If the respondent happened to be a University bred man
the chances are ten to one he could not answer a single question

;

he would be forced to say tlrat the study of the language of

a people formerly occupying a small portion of the globe had
monopolised all of his time, and prevented the acquisition of a
knowledge of any of the natural phenomena around him ; he
might, in fact, have more knowledge of Mars than of the earth.

It is probable that our visitor would be slightly astonished at the

ignorance of the best educated members of the community. I

do not know that we are bound to prepare ourselves for the

approaching visit, but the very suggestion of it ought to startle

us a little out of our propriety, and make us review the course of
instruction we have pursued for so many years. As long as the

requirements for admission to college are left just as they are at

present, all persons who expect to go to college must follow a pre-

scribed course or be found wanting. The teacher in a prepara-

tory school knows that the pupil can attend only a certain

number of hours, and to get up his task for admission to college

nearly all this time must be devoted to classical studies. There
is no time left for science, and it is not taught. This state of

things has led to a violent controversy on the part of the advo-

cates of the two systems, and the question appears to be no
nearer a solution at the present time than it was many years ago.

The advocates of classical training will not yield an inch of

ground, and the scientists are equally firm. It is a pity that some
compromise cannot be affected, as a knowledge of Latin and
Greek is of great value to the scientific student, and ought not to

be omitted. And as the classicists now have the colleges in their

power, would it not be well for them to recommend a knowledge
of language rather than of grammar, and a facility of reading

generally instead of prescribing the precise number of chapters

and verses ? If the teacher of Chemistry, for example, were to

insist upon the students studying 100 p.iges of Miller, 50 pages

of Roscoe, two books of Gerhardt, the correspondence of

Lavoisier, and the life of Berzelius, before presenting himself

for examination, he would be looked upon as slightly deranged
;

and yet this is precisely what is done by our classical friends.

A chemist can tell in half an hour whether the candidate is

prepared to go on with a certain class ; and he cares not

how, when, or where the applicant obtained the know-
ledge. Not so our classical friends ; they insist upon
chapter and verse as if there were a charm in the prescribed

number— and by so doing they do great harm to our schools. A
friend of mine desired to put his son at a select school, and had
a long conversation with the principal in reference to the studies

he would have to pursue in order to fit him for college. The
principal had the experience of thirty years in his calling, and
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knew precisely what was required. He produced liis scHsnae of

hours, and convinced the parent that in order tJ fit his son for

college it would be necessary for him to devote a certain number
of hours to the reading of a prescribed number of pages and

verses of Latin and Greek ; and to do this no deduction could

be safely made. He showed that the average attendance of boys

was abo-it 6,000 hours, and by assigning to each hour its par-

ticular work, if not interrupted by accident or illness, the pupil

wjald be able to come up to the prescribed standard. My
friend tried to see if a few minutes could not be gained for a

small amount of science, but the teacher, with his experience of

thirty years, was inexorable, and he could not crowd in a know-
ledge of this world into the course of studies even edgewise.

It has been sometimes said that the most ignorant members of

our community are our men of education ; and after looking

over the scheme of studies which the victims of liberal education

are obliged to follow, the paradoxical remark would almost

appear to be true. It may therefore be asked, What change the

advocates of reform would propose ? I cannot attempt to answer

this question for all parties, as there is little uniformity of belief

on the subject ; but it may be well to state the case of a

prominent party in the modem agitation. We have a large class

among us who admit the culture to be derived from the study of

language, and who would not on any account banish Latin and
Greek from the curriculum ; but they would remove that study

to a later part of the course, and replace it by scientific subjects.

They think that those subjects whicli cultivate and strengthen

the powers of perception, observation, and judgment, should be
taught first. They would instruct the youth in a knowledge of

the laws of health or physiology ; they would have him know
something about plants, animals, minerals, and the commonest
laws of chemistry and physics, so that if the pupil is com-
pelled to leave school at an early age, he would know
how to take care of mind and body, and be enabled to

turn his knowledge to some account. They would commence
the study of Latin and Greek at a period when the mind is more
mature, and thus avoid the enormous waste of time, the bad
habits of droning over lessons, and the monopolising character

of the present system. There are so many instances of persons

who commenced the study of the classics at mature years, who
have excelled all others, that the advocates of postponing lan-

guages to the latter part of a boy's course appear to be justified

in their claim. If the study of Latin and Greek could be com-
menced after the student enters college, it is believed that more
real progress would be made in the four years of the college

course than is effected under the present arrangement of devoting

ten years of a boy's life to this study. This is the compromise
that many good men advocate. They wish the preparatory

schools to be wholly given up to mathematical, scientific, and
English studies, and to have the colleges assume the charge of

the classics. Instead of devoting every hour of the preparatory

course to languages, they would give the time to the sciences,

and they would demand a knowledge of the general principles

of science as a requisite for admission to college. This would
be turning the tables entirely, and would afford scientific men a

chance to try the effect of the modern education. The other side

have had it all their own way for a long time, and it would appear

to be no more than fair for thenr to let people of different views have

a chance. Such a radical change as this cannot be accomplished

at once. It would demand imnense moral courage on the part

of the trustees of a college to expose themselves to the cry of

lowering the standard of study. They would have the alumni

of existing institutions and the prejudices of the whole com-
munity against them, and it would require a generation before

thi majority would become reconciled to the new order of things.

Another obstacle would also arise at the outset, ani that would
be the difficulty of securing competent teachers of the natural

sciences. It is this obstacle that has stood in the way of the in-

troduction of the study of science in our schools. There are far

too few teachers. To surmount this difficulty in the city of New
York a normal college for females and a free college for males

have been established, and scientific schools have been founded
in all parts of the country. These institutions are destined to

work a great revolution. As soon as they have trained a suffi-

cient number of teachers, we shall find our public schools afford-

ing a better education than at present, and their example will

have to be followed by the owners of private schools, who desire

to keep up with the progress of the age. What we want is

science taught in plam English, and there is every prospect of

our speedily attaining the desired end,"

i

SCIENTIFIC SERIALS
j

Numbers S, 9, and 10 of the 27th volume of the Pnviwiings 0/

I

ti'ie Swedish Academy of Sciences (Ofversigt af Kongk. Vetenskaps

I

Akademiens Forhindlingar) which have just reached us, contain
I several valuable contributions to science. The most important
I of these relate to zoological subjects. Thus we find from M.
Anton Stuxberg the first portion of a paper modestly described
as a contribution to the Myriopodology of Scandinavia, but con-
taining a synonymic revision, with descriptions, of the Swedish
Chilognatha, under which the author recognises the genera
ytilus^ Tsobates^ Blaniuliis, Polydesmus, Craspedosoma^ Glomeris^

Polyxeniis, and Polyzonium, including in all eighteen species. M.
G. Lindstrom contributes a paper on opercular structures in

some recent and Silurian corals, in which he refers especially to

Gonicipliyllum pyrainidale and Cyslipliyllnin pyismaticum. From
M. Gustaf Eisen we have a most valuable contribution to the

Oligoch^tal fauna of Scandinavia, illustrated with numerous
figures on seven plates, and containing a monograph of the Scan-
dinavian species of the ^^rmsLumbriais, of which eight are recog-
rised by the author. As the characters are given in Latin, and
most of the species are found in this country, this paper will be of
particular value to British naturalists. One species, Lninbricus

ptiipiiretis, is described as new.—M. J. E. .\rejchoug communi-
cates a list, with remarks, of a series of algce collected by Dr.
Iledenborg at Alexandria.—The longest paper is an account, by
Prof. A. E. Nordenslcibld, of theSwedishExpeditiou toGreenland
in 1870. This paper contains some interesting observations, illus-

trated with diagrams, on the glacial phenomena of Greenland
j

the remarks on the geology of the more interesting parts of the

coast, especially those where fossil plants are found, are also of
great importance ; as is the account given of the supposed
meteoric iron-stones of enormous size which have lately attracted

so much attention. Analyses of the material of these masses by
the authors, T. Nordstrom and J. Lindstrom, are given. Lists

of the land plants and algae collected on the expedition, and of
the microscopic alga; obtained from the inland ice, form an ap-
pendix to the paper. M. P. T. Clevi contribuljes a paper on
platinum-bases containing organic radicals, and M. G. R. Dah-
lander some investigations relating to the mechanical theory of
heat.

The American Naturalist for January (vol. vi., No. i) com-
mences with Prof. Agassiz's letter, already printed in our columns,
on Deep-sea Dredgings. Mr. F. W. Putman follows, with an
extremely interesting and well-illustrated article on the Blind
Fishes of the IVIammoth Cave of Kentucky and their Allies, a
sequel to Mr. Packard's paper on the Blind Insects of the same
locality in the previous number. Dr. R. H. Ward describes a

new erecting arrangement, especially designed for use with

binocular microscopes. One of the most interesting articles in

the number is on the Rattlesnake and Natural Selection, by
Prof. N. S. .Shaler, who, from observa ion of the animal in its

native haunts, regards the rattle as a useful appendage, imitating

the note of the Cicada, and thus attracting birds which are in

the habit of preying on that insect. Prof. Shaler states that,

without committing himself to a belief in the sufficiency of natural

selection to account for the existence of the snake's rattle, he has

been driven step by step from a decided opposition to the whole
theory, and compelled to accept it as a vera causa, though still

thinking it more limited in its action thin Mr. Darwin believes.

There is the usual supply of interesting short notes on the various

branches of natural history.

Jjurnal of the Scottish Meteorological Society, October 1871,

New Series, No. xxxii.—This number of the Journal of the

Scottish Meteorological Society contains a paper by Mr. Buchan,
the secretary, "On the Rainfall of .Scotland," based on obser-

vations made at forty-six places during long series of years. The
questions of droughts and excessively wet years are dealt with.

.\s regards their geographical distribution it is shown that some
have been felt over the whole of Scotland, whilst others have
been restricted to the west or to the east of the country, or with-

in still narrower limits ; and as regards their recurrence, that

there has been no perodicity observed, and that there is nothing

in the observations of the past forty years to sanction the opinion

that there has been any progressive increase or decrease in the

Scottish ramfall. The important engineering question of the

deficiency of the three driest consecutive years' rainfall from the

average is carefully examined, and the conclusion is arrived at,

that in estimicing the rainfall of the three driest consecutive

years, it will not be safe to deduct less than one-fourth from the
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average annual rainfall. Mr. Buchan contributes another paper
**On the Temperature of the Soil compared with that of the

Air," being a discussion of series of observations made t'^'elve

times daily in different parts of Scotbnd, at the instance of the

Marquis of Tweeddale, president of the society. From the

observations it is seen that the surface temperature of the soil is

considerably colder than the air resting on it in winter, and con-

considerably warmer in summer ; and from the relations of the

temperature of the soil to that of the air during changes of

weather, some interesting results are drawn with reference to

the influence of solar and terrestrial radiation on climate.—

A

brief notice of tlie winter climate of Malaga, detailed notes of

the weather of the quarter, and tabulated returns from ninety-

one stations, including several highly important stations in Ice-

land, Faro, and regions Ijordering on the Mediterranean, make up
the number.

yoitrnal of tJic Chemical Society, December 1S71.—This num-
ber commences with a paper by Watson Smith, " On the Dis-

tillation of Wood," and although of considerable technical

interest it does not present any new features.—A paper on
Anthraflavic Acid follows, by W. II. Perkin. This is a substance

which occurs in tlie artificial alizarin of commerce. Two distinct

formula: have already been assigned to this body byDrs. Schunck
and Liebermann. This communication proves conclusively that

these formulce were wrong, and that in reality this acid is isomeric

with alizarin, Ijut unlike that body it possesses no tinctorial

power.— Dr. Armstrong contributes 'a paper on the action of

Nitric Acid on the Dichlorophenol Sulphuric Acids. The results

obtained are very interesting, but seem to cast some doubt on the

theoretical speculations of some G°rman chemists on the consti-

tution of those bodies.—The abstrac's in this number occupy 100

pages, and comprise many papers of great value.—E. Baudiment
has made an extensive series of experiments on the intimate

action of substances which assist the decomposition of potassic

chlorate and the disengagement of oxygen. Many bodies were
tried, some of which, as cupric or manganic oxides, when heated

with potassic chlorate, as is well known, yield oxygen very readily,

in this case, when the temperature reaches a definite point, a
sudden rise of 50° or 60° takes place with a tumultuous evolution

of gas. The author has found that the decomposition of potassic

chlorate is always accompanied witlr a disengagement of heat, so

that this substance may be called an endothermic compound.

Tyi^ Monthly Microscopical Joanial, February 1872.
—"On

the relation of Nerves to Pigment and other Cells or Elementary
Parts,'' by Dr. Lionel S.' Beale, F.R.S. After alluding to

the tendency of opinion in these days to favour the con-

clusion that the finest branches of nerve fib res come into struc-

tural relation with the active elements of other tissues. Dr. Beale

affirmed his opinion that, whatever may be the influence produced
by the nerves upon the stnicture, he does not think it depends

upon continuity of substance between the nerve and the tissue

affected.
—"Report on Slides of Insect Scales," f^ent to the

Royal Microscopical Society by the Chevalier de Cerbacq, ex-

amined by Henry J. Slack.—" On the Structure of the Stems of

the Arborescent Lycopodiacccc of the Coal Measures," by W. Car-

ruthers, F.R.S.—"On a Leaf-Bearing Branch of a Species of

Lepidodcndfon." These papers contain the results of an examina-

tion of a series of specimens from Mr. John Butterworth, of

Shaw, near Oldham.—"On Bog Mosses,'' by Dr. R. Braith-

waite, F.R.S., part iii., Monograph of the European species.

This paper includes an enumeration of species, and full descrip-

tion of Sphagmni? cymhifoliuin, the first in the series.

—

" The advancing powers of Microscopic Definition," hy Dr.

Royston Piggott. This is a further contribution to the vexed

question of beaded scales, and may be taken as a summary of

Dr. Royston Piggott's views, of which the first portion appears

in the present number of the journal.—" Microscopical Object-

glasses and their Power," by Edwin Bicknell ; "Remarks on a

Tolles' Immersion, yVi" by Edwin Bicknell; "Maltwood's
Finder Supplemented," by W. K. Bridgman. This latter com-
munication offers a plan by means of which two correspondents

may bring their " Maltwoods " into relation with each other, sup-

posing that their indications do not coincide.—"On a new
Micro-telescope," by Prof. R. H. Ward, reprinted from the

"American Naturalist." This number of the journal is illus-

trated by four plates.

The J.'itrnal of Botany for February is ornamented by a very

good portrait of the late editor, Dr. Berthold Seemann. The
original articles are fewer than usual, including only the conclu-

sion of Mr. J. G. Baker's paper on the Botany of the Lizard
Peninsula, and a case of poisoning by the seeds of Macrozamia
spiralis, by Dr. George Bennett. There are, however, a good
many interesting short notes and several valuable reprints, in-
cluding Dr. W. R. McNab's Histological Notes, read before the
Botanical Society of Edinburgh ; a list of new species of phane-
rogamous plants published in Great Britain in the year 1S71 in
the Annals a7id Magazine of Natural History, Botanical Maga-
zine, Floral Magazine, Gardeners' Chronicle, Hooker's Icoites
Planiarum, Journal of Botany, Journal of Ike Linnean Society,
and Refiigiuni Bolaniciini ; and Canon Kingsley's admirable
address to the Winchester and Hampshire Scientific and Literary
Society, on Bio-Geology.

SOCIETIES AND ACADEMIES
London

Geological Society, February 21.—Prof Ramsay, F.R.S.,
vice-president, in the chair. The following communication was
read:— " Migrations of the Graptolites." By. Prof. H. Alleyne
Nicholson, M.D. The author commenced by stating that the
occurrence of the same species of marine animals in deposits in
different areas is now generally regarded as evidence that such
deposits are not strictly contemporaneous, but rather that a mi-
gration from one area to another has taken place ; this mi-
gration he thought would probably in many cases be accom-
panied by modification. Applying these principles to the
Graptolites, he endeavoured to show in what directions their
migrations may have taken place. He excluded from the family
Graptolitidce the genera Dictyonetna, Dendrograpsus, Callograp-
siis, and Ptilograpsus, and stated that the family as thus limited
extended from Upper Cambrian to Upper Silurian times. The
earliest known Graptolites were those of the Skiddaw Slates,

which he thought would prove to belong to the Upper Cambrian
series. The Skiddaw area he considered to extend into Canada,
where the Quebec group belongs to it. Genera of Graptolites
belonging to this area are represented in Australia, and this the
author regarded as indicative of migi-ation, but in which direc-

tion was uncertain. Having discussed the forms of Graptolites
characteristic of the deposits in the .Skiddaw-Quebec area, the
author proceeded to indicate the mode in which the family is re-

presented in the areas of deposition of the great Silurian series,

namely, the Llandeilo areas of Wales and Scotland, the Conis-
ton area of the North of England, the Gala area of South
Scotland, the Hudson-River area of North America, and the
Saxon and Bohemian areas, giving under each of these heads a
list of species, with indications of their probable derivation.

Mr. Etheridge commented on the importance of Dr. Nicholson's
paper, and on the difficulties attending the study of the Grapto-
litida;. The migration of these organisms appeared to him to be
very difficult to establish, especially in connection with their ex-
tension both eastwards and westwards. Mr. Hughes believed

that if we could discover the original of any species, we should
see a small variety appearing among a number of forms not very
different from it, and from which it had been derived ; but when
the variety had prevailed, so as to be the dominant form , we
were far on in the history of the spec'es ; that it was a great
assumption to fix upon any bed we now know as representing the
original source of any group ; that we know too little about the
chronological order of the geological divisions referred to to

reason with any safety on the migration of Graptolites from one
era to another ; that the term Lower Llandeilo, for instance, was
very unsatisfactory as used in the paper ; there was nothing
lower than the Llandeilo Flags at Llandeilo ; and where older
beds occurred in Scotland and elsewhere, it was not at all clear

that the equivalent of the Llandeilo Flags was present at all.

He differed also altogether from the author as to the position of

the Dufton Shales, and criticised the views of the author as to

the range of some species. He thought that M. Barrande's
theory of the colonies was bome out by the study of the
Graptolites, but that we had not sufficient data to speculate as

to the areas in which they made their first appearance, or the

order of their geographical distribution. Prof. Duncan ob-

seiwed that at the present time there wa^:, among other forms,

quite as great a range fir species as that of the Graptolites

pointed out by the autlior. Having looked through all the
drawings of Graptolites that he could meet with, he had found
none whatever that were accurate ; and he had moreover never
in any specimens discovered such cups or calices between the
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serrations as were always attributed to these organisms. From all

he had seen he was led to the conclusion that the projections on

the Graptolites bore the same relation to the central stem as

those of some of the Actinozoa. These latter also, like the

Graptolites, seemed to prefer a muddy sea. Professor Duncan
also suggested that the Graptolites were really the remains

of the filiform polypiferous parts of floating Ilydrozoa.

Prof. Morris regarded the paper as mainly suggestive. It

was on all hands agreed that there were in Britain two
principal zones in which graptolitic life was most abun-

dant ; and the same held good in America. Both these

seemed to be homotaxially related. M. Barrande had long

since pointed out the probable emigration of many of the

Bohemian species from the British area ; and there could be no

doubt of there being many species common to Europe, America,

and Australia. Tliis afforded strong evidence in favour of some
such theory as that of migi-ation. He cautioned observers as to

taking careful notice of the manner in which Graptolites are

presented in their matrix ; for when seen from three different

points of view, they exhibited such differences that three species

might be made from one form of organism. Mr. Gwyn Jeffreys

mentioned the wide distribution of marine Hydrozoa by means
of winds and currents, as illustrative of the history of Graptolites,

the dispersion of which might liave arisen from similar cause,

and not from migration. Mr. Prestwich commented on the un-

certainty of our knowledge with regard to Graptolites, and con-

sequently regarded speculation on the subject of their migration

as premature. He instanced Ciiri/iia p/aiiicostafa, which was
formerly regarded as having originated in the Paris basin and
come thence into England, but which had since been found in far

earlier beds in Britain ; so that the presumed course of its mi-

gration has been reversed. Mr. Hicks remarked that the rocks

referred by the author to the Ujiper Cambrian were in reality

the lowest of the Silurian series, and that the Graptolitid.'e were
exclusively a Silurian family. Mr. Hopkinson also made some
remarks both on the distinction of different species of Graptolites

and on their distribution. He regarded the Quebec area as that

in which these forms had originated. The Chairman commen-
ted on the great want of accord among those who had studied

Graptolites, not only with regard to their structure, but to their

distribution in different horizons. He thought that the sugges-

tion of the author, as to modification of form during migration

having taken place, seemed to throw some light on the sul:)ject.

He could not regard two districts now only separated by the

Solway Firth as constituting two geographical areas so distinct

that the occurrence of the same species in both could with pro-

priety be held to be due to migration. The phenomena in the

other cases seemed to him quite as much in accordance with dis-

tribution from some common centre as with migration along any
line connecting two spots where Graptolites are now found. He
thought that the recurrence of these forms on different horizons
in Cumberland was to be accounted for by the fact that most of

the rocks which intervened between the shales containing these

organisms were merely sub-aerial volcanic beds, on whicli, after

suljmergence, these muddy shales had been deposited.

Entomological Society, February 19.—Prof. J. O. West-
wood, president, in the chair.—Drs. Ransome and Livett, and
Messrs. Rothera and Jenner, were elected subscribers to the
society.—Mr. F. Smith made some observations respecting the
occurrence of two puprc in one large common cocoon of Bombyx
m07-i from China. The examples had been found amongst silk-

waste in a London warehouse, and this waste had been attacked
by mice, which fed upon the dead chrysalides. He further re-

marked that, occasionally, two or more swarms of wasps united
in building a common nest, and also that broods of different

species of wasps could be induced to act in concert, the result

being that when these wasps used different building materials, a
parti-coloured nest was produced.—Mr. Butler exhibited draw-
ings of a large grub, apparently the larva of some species of
Ictmeumonida', which had emerged from the larva of the common
"buff-tip" moth {Pygtvra bi(ccphala\ which it nearly equalled
in size.—Dr. Buchanan White communicated extracts from his

note-book respecting the habits of a species of ant as observed
at Capri in i S66, confirming Mr. Moggridge's recent observa-
tions as to the grain-storing habits of these ants. Mr. Home
had observed a similar habit in certain Indian ants.—Prof
Westwood exhibited type-specimens and drawings of the animal
from Madagascar, upon wliich Latreille founded his genus rro-
sopistoma as pertaining to the Crustacea ; and made some remarks
thereon connected with the assertion of a French entomologist,

Dr. Joly, that these creatures, and "le Binocle" of the neigh-

bourhood of Paris, described by Geoffroy, are in reality the

earlier stages of species of EphcmnidiC. Prof. Westwood
was scarcely able to believe that this association was founded
upon facts, though he was not disposed to express any opinion

as to their actual affniities.—Mr. Rluller read some remarks on
the habits of certain gall-producing saw-flies of the willow, which
are said to avoid those portions of the trees that overh.rng water,

and suggested a practical application of the theory to save choice

fruit-trees from the attacks of insects, by surrounding them with

glass at the base, it being well kno%vn that glass is often mistaken

for water by aquatic insects.

Anthropological Institute, February 19.—Sir John Lub-
bock, Bart., F. R.S., president, in the chair. Messrs. C. Bowley,

R. J. Nunn, Edward Harris, J. E. Price, and J. P. Steele, were
elected members. Mr. H. H. Howorth read a paper entitled

" Strictures on Darwinism. Part I. : Fertility and Sterility."

After a brief statement of the evolutionary theory of Mr. Darwin,

which was the old-fashioned theory of Malthus pressed to its

utmost limits, viz., that in the struggle for existence which is

always going on everywhere the weak elements go to the wall

and are gradually eliminated whilst the strong survive, the

author stated his intention in the present paper to confine

his examination to one case in its concrete form. He
criticised the argument that physical vigour, health, and
strength had, in the struggle for existence, a tendency to

prevail to the expulsion and eradication of weakness and
debility, and he held that the reverse was the truth as regarded

the large majority of cases, aud the paradox was the same in

substance as that maintained by Mr. Doubleday in his true Law
of Population. It was shown that the gardener, who was an
empirical philosopher, in his experience of cultivated plants, was
fully aware of the truth of the principle advocated by the author,

and a great number of instances were cited in illustration. Pass-

ing from the vegetable to the animal world, he showed how
stock-keepers and breeders had accumulated much sound ex-

perience, which corroborated that of the gardener in regard to

plants. It was a golden rule with them to keep their animals

weak and in a state of depletion if they wished tliem to breed

freely. Pure breeds were seldom very fruitful, they were
notoriously pampered and highly fed ; but when turned into

coarse and scanty pastures their rounded sides became denuded
of flesh and the animals bred more freely. The same principle

obtained with man. It was in the crowded alleys and among
lialf-starved or ill-fed populations that fertility was greatest. The
author had high authority for stating that as a general rule con-

valescent persons—those recovering from prostrating diseases

—

were very fertile. On the other hand, with the rich and well-to-

do, especially among families whose position for some genera-

tions had been prosperous, comparative sterility prevailed.

Illustrations of that dictum were drawn [fron\ the writings of

physiologists, from statistics, from the genealogical histories of the

nobility and gentry, and were sustained by lengthened argument.

National and ethnic tendencies to fertility or sterility were sur-

veyed by the author, e.g., among the Irish, various Black and
savage peoples, Americans aboriginal and modem, the Slaves,

and various Russian tribes. In conclusion, the arguments were
tlms summarised : that sterility is induced by vigorous health

and by a plentiful supply of the necessaries of life, while fertility

is induced by want and debility, and that this law acts directly

against Mr. Darwin's theory, inasmuch as it is constantly recmit-

ing the weak and decrepit at the expense of tlie hearty and
vigorous, and is thus persistently working against the favourite

scheme of Mr. Darwin, that in the struggle for existence the

weak are always being eliminated by the strong.

Manchester

Literary and Philosophical Society, February 20.—Mr.
E. W. Binney, F.R.S., president, in the chair. The president

said that at the meeting of the society on the 9th of January
last he alluded to the probability of the genus Zygopteris

being found in the limestone nodules of the Foot Mine near

Oldham. He had lately had an opportunity of inspecting the

collection of Mr. James Whitaker of Watershedding, and he
there recognised a specimen of the Zygopteris Lacattii of M.
Regnalt. There was a difference between the Autun and Old-

ham specimens ; for whilst the vascular bundles in the petiole of

the former were shaped like a double anchor, in the latter they

came nearly together and foimed a circle ; but he thought this

difference scarcely sufficient to form another species.—Dr. J. P.

Joule, F.R.S., described some experiments he had been making
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on the polarisation by frictional electricity of platina plates,

either immersed in water or rolled together with wet silk inter-

vening. The charge was only diminished one half after an

interval of an hour and a quarter. It was ascertained both in

quality and quantity by transmitting it through a delicate galvano-

meter. He suggested that a condenser on this principle might

be useful for the observation of atmospheric electricity.— " On
an Electrical Corona resembling the Solar Corona," by Prof.

Osborne Reynolds.—"On the Electro-Dynamic effect, the in-

duction of Statical Electricity causes in a moving body. The
induction of the Sun a probable cause of Terrestrial Magnetism,"

by Prof. Osborne Reynolds.

Edinburgh

Royal Physical Society, February 28. —Dr. James M'Bain,

president, in the chair. The following communications were

read :
— " On the Dentition of Echinorhinns spinostts" by Prof.

Duns. Dr. Duns has obtained two specimens of this rare

sharlv in the Firth of P'orth, one in 1868 and another in iSyi.

The former is in the Scottish Natural Museum, the latter in the

Museum of the New College. The specimens noticed by Yarrell

were referred to, and the form of the teeth of the 186S example
shown. The remarks of Agassiz were quoted on the resemblance

of the teeth of Ec/iiiuv/uniis to those of his genus Gonwdiis.

It jwas shown, that while in other specific features the speci-

men of 1 87 1 resembles those of that got in 1 868, it differs

very widely in the form of the teeth.
—

" On Garnetiferous

Limestone, Balmoral," by Prof. Duns.—"On the Preserva-

tion of Compound Ascidians," by Mr. C. W. Peach. Mr,

Peach stated that when living at Cornwall he was much
struck by the beauty of the compound ascidians, so abun-

dant on rocks, cSrc, between tide-marks tliere, and that he
was perfectly ' aware that the beauty of the colours and
flower like systems of these lovely objects was always lost,

whether they were preserved in spirits or any other fluid. He
thought of Canada balsam—the great difliculty of contending

with wet objects suggested itself. He, however, tried, and so

far succeeded, by laying them on glass, (when detached from the

rocks), after squeezing out as much as possible of the moisture by

first laying them in cotton or linen rag between sheets of blotting

paper, changing these as often as required, and doing all as

quickly as possible, after taking the object from the sea. Thus
dried, they were placed on glass covered with warmed Canada
balsam, and covered with another similarly prepared plate of

glass, on which sufficient balsam was melted to cover up com-
pletely the specimen. It is then allowed to cool under slight

pressure, the superfluous balsam scraped off, and sealing-wax

put round the edges to form a cell, and thus they were
preserved. He exhibited several specimens—some preserved

twenty-five years ago — of Leptoclinum, Botryllus, Didem-
num, Paracidra, «S:c., in a beautifully preserved condition.

—

Mr. Peach exhibited a number of fossil plants he had collected

last cummer from the coal-fields of Edinburgh, Slamannan, Bath-

gate, and Devonside near Tillicoultry.—"On the Phos-

phate Deposits of South Carolina," by Prof. Pratt, Charleston,

U.S.— Mr. John Hunter exhibited a series of fossils from the

same.region.
Dublin

Royal Irish Academy, February 12.—Rev. J. H. Jellett,

president, in the chair. Dr Eugene A. Conwell read a paper on

the identification of the ancient Cemeteiy at Loughcrew, Co.

Meath.—Dr. W. Frazer read notes on several finds of silver coins

lately made in Ireland.

Paris

Academy of Sciences, Febraary 19.—The dispute con-

cerning the accuracy of the results published by the Paris Obser-

vatory was carried on rather briskly by MM. Serret, Le Verrier

and Delaunay.—A note by M. Zeuthen on the determination of

the characteristics of the elementary systems of cubics was pre-

sented, with remarks by M. Chasles.—M. Ciotti claimed the

originality of his researches on the employment of vibratoiy

elastic laminL-e as a means of propulsion.—M. Delaunay com-
municated some remarks on the experiments of M. Wolf, on the

reflecting power of silvered glass miiTors.—Numerous reports on
the aurora of February 4 were presented, and also a note by
Marshal Vaillant on the phenomena which give ri^e to auroras, a

note by M. H. Tarry on the origin of polar auroras, and a
memoir by M. Silbermann on the facts from which we may
deduce a theory of auroras borealis and austraUs founded on the

existence of atmospheric tides, and the indication, by means of

auroras, of the existence of flights of meteors in proxi-

mity to the terrestrial globe.—Marshal Vaillant regarded

auroras as produced by the reflection from the surface of the

terrestrial atmosphere of the light produced by electrical or mag-
netic currents. M. Tarry ascribes to these phenomena a cosmical

origin.—A note by M. J. L. Soret on the induction currents

produced in the coils of an electro-magnet when a metallic mass
is set in rotation between its poleswas read.—M. H. Sainte-Claire

Deville presented a note by M. E. Branley on the measure-

ment of the polarisation in a voltaic element.—A note by
M. Respighi on the spectral analysis of the zodiacal light was
read, in which the author detailed some interesting observations

on the spectral phenomena presented by the zodiacal light and
auroras tending to indicate the identity of origin of the two
phenomena.—M. Delaunay presented a note by MM. Loewy
and Tisserand on the search for the last planet (99) Dike.—MM.
J. Pierre and E. Puchot communicated some facts in the history

of propylic alcohol, relating chiefly to the behaviour under dis-

tillation of the so-called nionoliydrate of that body.—M. G.
Tissandier communicated a note on a new mode of producing

anhydrous protoxide of iron by the action of carbonic acid

upon iron heated to redness. The author describes the

properties of the oxide thus prepared. — A memoir was
read by M. E. Duclaux on iodide of starch, which

he does not regard as a regular chemical compound.

—

A note by M. Blondlot on the alcoholic fermentation of sugar

of milk was read. The author described the fermentation of milk

when agitated from time to time, by means of a ferment apparently

proper to it, and stated that this fermentation was continued by
the addition of sugar of milk or glucose to the fluid after the

cessation of the first fermentation. He obtained alcohol by the

distillation of the fermented product, and regarded his results as

favourable to the theory of fermentation of M. Pasteur.—M.
Pasteur criticised the recent communications of M. Fremy on the

subject of fermentation, discussing his experiments seriatim, and

indicatmg objections to them.—M. S. de Luca presented some
investigations upon the composition of the gases which are

evolved from the funiaroles of the solfalara of Pozzuoli, upon

which M. Boussingault made some remarks.—The processes for

the preservation of wines by the application of heat formed the

subject of notes by M. A. de Vergnette-Lamotte and by Dr.

Bart.—M. E. Alix noticed the existence of the depressor nerve

in the hippopotamus, and stated that it resembles that of the

horse in arrangement, but is thinner coinciding with the small

size of the primitive carotid.—M. A Bechamp presented some

observations on a recent note by M. de Segnes upon micro-

zymes.
Februai-y 26.—ThefoUowingmathematical paperswere read :

—

An exposition of a geometric theory of the curvature of surfaces,

by M. A. Mannheim, presented by M. Serret ; a note on some
relations between the angular quantities of convex polyhedra, by
M. L. Lalamie ; and a determination of the characteristics of the

elementary systems of cubics, by M. Zeuthen, communicated by
M. Chasles.—M. de Saint Venant read a memoir on the hydro-

dynamics of streams.—M. PhilUps presented a note on the

governing spiral of chronometers, and M. de Pambour a second

paper on the theory of hydraulic wheels, relating to the reaction

wheel.—A letter from Father Secchi on the aurora of February 4,

and on some new results of spectrum analysis, was read, contain-

ing a description of the appearances observed at Rome, with a

notice of the phenomena presented by spectrum analysis, and a

discussion of the supposed relation between auroras and the

solar protuberances, which the author is not inclined to accept.

In a postscript M. Secchi calls attention to the appearance of

remarkably distmct bands and lines upon the planet Jupiter.

—

A communication was read from Prof. Piazzi Smyth, on the

brilliant yellow band m the spectrum of auroras, which he

stated to be of constant occurrence, and to fall always upon the

line 5579. —M. A. Laussedat also presented a memoir on the

aurora of February 4, and M. C. Sainte-Claire Deville a con-

tinuation of M. J. Silbermann's memoir on the theory of auroras,

I and on the indication by their means of the existence of flights

of asteroids in proximity to the earth.—M. C. Sainte-Claire

I Deville ako read a note on the probable application of quadruple,

dodecuple, and tridodecuple symmetries, or of periods of 90, 30,

I and 10 days, to the mean returns of the electrical phenomena of

the atmosphere, such as storms and auroras,—M. E. Becquerel

presented a memoir by M. G. • Plante, on the employment of

secondary currents to accumulate or transform the effects of the

I
galvanic battery, containing the description of improvements in
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the arrangements previously suggested by him.—M. H. Sainte-

Claire Deville communicated a note by M. J. M. Gaugain

on the electromotor forces developed by the contact of

metals with inactive fluids, containing the discussion of

results obtained with plates of platinum in distilled water.

—

The question of priority in the invention of the method of pre-

serving wines by the action of heat was treated at some length

by M. Balard, to whom M. Thenard replied.—M. Tellier for-

warded a further communication on his system of producing

cold by the evaporation of ether, assisted by compressed air.

—

M. Wurtz presented a note by M. E. Reboul on two new isomers

of bromide of propylene.—M. J. Personne read a note on iodide

of starch, in answer to one presented by M. Duclau.v at tlie last

meeting. M. Personne claims to have arrived six years ago at

the conclusion that tlie so-called iodide of starch is not a chemical

compound.—A note by M. Marey, on the determination of the

inclinations of the plane of the wing at different moments of its

revolution was read.—M. C. Bernard presented a third note by

M.P. Bert on the inlluence which changes in barometric pressure

exert upon the phenomena of life, in which the author described

the effects produced by exposing small animals to various degrees

of atmospheric pressure. He has found that up to a pressure of

two atmospheres spaiTows die when the air in the receiver con-

tains 25 per cent, of carbonic acid, but that above this limit

and below a pressure of 25 centims. , this law does not

apply. In the former case the birds perisli partly by the

toxical effects of an excess of oxygen, and in the latter by
a privation of oxygen.—M. C. Bernard also communicated
a note by M. N. Grehant on the respiration of fishes, containing

a statement of the curious fact that fishes in respiraiion can avail

themselves not only of the o-xygen dissolved in the water, but

also of that held by tlie red corpuscles of the blood of other

animals when these are mixed with the water.—A note by MM.
L. Labbe and G. Guyon on the combined action of morphine
and chloroform, was also presented by M. C. Bernard. The
authors state that a state of perfect anccsthesia may be produced
and sustained for a long time witliout the usual danger, by ad-

ministering a subcutaneous injection of hydrochlorate of morphine
about a quarter of an hour before the exhibition of cliloroform.

—

M. A. Bechamp read a paper " On the Essential Nature of the

Organised Corpuscles of the Atmosphere, and on the part which
belongs to them in the phenomena of Fermentation."—M. S.

Meunier presented a note on the existence of bauxite in French
Guiana.

Vienna

Geological Institution, February 6.—Dr. Neumayr, "On
the Jurassic Provinces of Europe." The author stated the dif-

ferent development of the Jurassic strata in three regions of

Europe. To the Mediterranean province belong the Jurassic

beds of Spain, and of the Alpine and Carpathian districts
;

secondly, the middle European province is formed by the Juras-
sic beds of England, France, and Northern Germany ; while to

the third, the Russian province, belong the Jur^.ssic beds of

Russia, as well as those of Spitzbergen and Greenland. The
only really important diversity between the Jurassic strata of

these provinces is founded, as he shows, on differences in the

zoological characters of their faunas. Tlius, for instance, the most
prevalent peculiarity of tlie Mediterranean province is the pre-

sence of Ammonites of the two genera, Phylloceras [^Ht'UTophyJli)

and Lytoceras (Fimbriafi), which abound in almost all members
of the Jurassic formation in the Alps and Carpathians, while they
are almost entirely wanting in the middle European province.

The Russian province, on the contrary, is chiefly characterised

by the absence of reef-forming coral and some other peculi-

arities. It is impossible to account for this difference by the suppo-
sition of land having separated the Jurassic seas of the dif-

ferent provinces. The tact that along the line of separation
between the Meditenanean and middle European provinces, from
the South of France to the Crimea, strata of both provinces
approach very near, even to a few miles, excludes this supposi-

tion. The onlj- possible mode of explanation the author finds

in accepting iii ihe Jurassic period climatic differences in

the zones from north to south. The strict separation of
both faunas along the said line may be explained, he thinks, by
a great stream of warm water, which produced similar effects to

the Gulf Stream in our time.—Dr. G. Pilar, "On the Tertiary
deposits in tlie valley of the Culpa, in the environs of Glina, in

Croatia." Very ingtnictive sections have been denuded in these
deposits by the Culpa river. The marine beds, as well as the Sar-
matic and the Cougeria beds are developed ; all abound with
fossils.

DIARY
THURSDAY, March 7.
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LA SEINE*

IN carrying out the great works for the improvement

and embellishment of Paris under the late Empire,

all incidental discoveries of objects relating to art, history,

and science, were systematically investigated, recorded,

and preserved, instead of being left to the chance and

uncertain description of casual and independent ob-

servers. In a liberal and enlightened spirit the Munici-

pality of Paris and the Pr(^fet of the Seine (M. Hauss-

mann) established a proper organisation and a staff

{Service des fouilles et des substructions) to follow up such

discoveries, to take plans of old works, to preserve all art

treasures or objects of scientific value ; to note, in fact, and

to investigate everything of interest. Men eminent in

several departments were consulted, and engaged to draw

up reports with full illustrations of the discoveries. By
these judicious measures, the knowledge of the topo-

graphy, antiquities, and archeology of Old Paris has been

greatly advanced. Works of the Roman, Gallic, and

Mediaeval periods have been brought to light, surveys and

plans made, and the more important specimens preserved

in situ or in the public museums.

To M. Belgrand, the eminent and able engineer for the

water supply and drainage of Paris, was deputed the work

of recording all the geological and some of the archreo-

bgical facts discovered during the construction of the

large works on which he was engaged.

Paris up to the last few years had been supplied with

water from local sources (river, canal, and wells), but as

these were found insufficient and of indifferent quality, it

was determined to seek for other and better sources of

supply at a distance, and some large springs in the chilk

district, respectively distant sixty and eighty-four miles

from Paris, were eventually selected by M. Belgrand, and

their waters werebrought to Paris by meansofaqueducts on

a high level. In carrying out this great work, M. Belgrand

made himself intimately acquainted with the hydrography

of the Basin of the Seine. He explored every valley, and

determined the regime of every important river. The

result of the first part of the inquiry appeared in a valuable

series of tables, showing the connection between the

rainfall and the discharge of each river—the extent and

nature of the tloods, and the geological character of the

ground with reference to the range and extent of the

permeable and impermeable strata, and which he illus-

trated by a specially coloured map. In connection with

the construction of the aqueducts, M. Belgrand had also

to ascertain the nature of the surface and the contours of

the hills and great plains along which he carried them, and

to examine the many pits whence the materials for con-

struction were obtained. This geological investigation led

to the discovery ofmany interesting specimens, and further

suggested many theoretical inquiries relating to the origin

of the present surface, and to the regime of the old Seine

during the later geological periods. The result of the in-

' Le Bassiii Parisicit aiix Ages AnUhistori.]ms. P.ir M. Belgrand,
Inspecteur-Genc'ral des Poms and Chaussees, Directeur des Eaax et des
Egouts de la ViUe de Paris. (Paris : Imprimcrie Imperial.)

quiry is embodied in the three handsome quarto volumes
before us—one of 255 pages of text, with io5 pages of

introduction, descriptive of the country and giving the

theoretical views ; a second containing plates of fossils,

of flint implements, and pit sections ; and a third with

extended coloured sections and a monograph by M. Bour-
guingnat of the shells found in the Drift beds.

Paris stands on Tertiary strata, from beneath which, at

a distance of some miles, the chalk crops out and forms
a belt many miles in width. These formations constitute

a table land having a height of 100 to 200 feet alono- the

sea coast of Normandy, and rising from 500 to 6do feet

inland in Champagne. This district is traversed by the

Seine and its tributaries, flowing in comparatively narrow
valleys cut deep into the table land ; while, on the extended
upland plains thus formed, there rise, here and there

ranges of hills of Fontainebleau Sands or other later

Tertiary strata. The strike of these hills is in a direc-

tion entirely distinct from that of the hill slopes flanking

the river valleys and forming part of the present river-

system. The latter range in various directions—north,

north-east, south, and south-east— in accordance with
the direction of the tributaries of the Seine until they
join that river, the main chmnel of which has, from
Montereau to the sea, a general direction south-east to

north-west. M. Belgrand found that the hills on the
plains nearly all ranged in this one given direction, or
approximately from south- east to north-west, with inter-

vening valleys having the same direction. Numerous
such ridges, none being of any great length and all narrow
and having this definite trend, are found to extend over
the whole plateau area uninfluenced by the more tortuous

deeper river-valleys which intersect the same area at

various angles to their course. The river-valleys are

covered with gravel formed of the debris of the rocks
through which the present rivers flow, while the plateau

valleys and plains are free from such debris, but are

covered with a uniform layer of red clay or loam. Whence
M. Belgrand concludes that the two systems of valleys

have a different origin. He contends that it is not pos-

sible to have a true river channel without having more or

less drifted gravels formed by the constant action of run-
ning water and by floods, and therefore that these higher
valleys could not have been formed by river action, while

at the same time their rectilinear and special bearing in-

dicates that their formation is due to one common and
independent cause.

M. Belgrand considers that the only e.xplanation which
will account for the phenomena presented by these

higher-level valleys and hills, is the rapid and transient

passage of a large body of water over the surface ; and
as the excavation of these higher valleys took place after

the formation of the Fontainebleau Sands and of the

Calcaire dc Beauce (Miocene), and before the Pliocene

period (for the Etephas meridionatis of the valley of the

Eure shows that the land had then emerged), and as also,

according to M. Elie de Beaumont, the elevation of the

main chain of the Alps took place at the same period,

M. Belgrand connects the two events and supposes that

the sea of the Pliocene deposits of the Alpine area was
thereby displaced and that it swept over this northern

portion of France, denuding the softer portions of the

strata and leaving narrow ridges of the harder portions
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all trending south-east to north-west (or in the direc-

tion from the Alps), standing out, on the denuded high

plains, as monuments of its passage. M. Belgrand points

out that where the Tertiary strata have presented a resist-

ance which the waters could not overcome, the high-level

valleys formed by the diluvial waters are, in such cases,

fronted in the opposite range of hills, against which

the mass of waters impinged, by a deep bay cut by the cur-

rent in those hills, and that the waters thus checked in their

course were turned off at acute angles, until they reached

the main channel of the Seine, tending thereby to form

secondary or tributary valleys, which, when the deluge had

passed, contributed, with the Seine valley, to form the pre-

sent lines of river drainage. Such volumes of water as we

have depicted would, he argues, have swept the higher

channels and plains clear of debris, leaving the denuded

area covered merely with the silt thrown down from muddy
waters, and depositing the coarser debris in the middle

and lower range of the deeper channels through which the

present rivers afterwards took their course. In support of

this hypothesis, he shows that, whereas the basin of the

Seine is now drained by the one river and its tributaries, the

diluvial waters held their course straight across that basin

and debouched in five main channels—one, marked by the

hills of Montmorency and Satory, took the course of the

Seine below Montereau to the sea, but in a more direct and

broader line ; the second took the course shown by the

hills of Villers-Cotterets, thence across the present valley

of the Oise, along the valley of the Pays de Bray, to the sea

at Dieppe ; the third followed in part the course of the

Aisne, and then by the line of the Somme valley to the

sea ; and the fourth and fifth by those of the valleys of

the Aulthie and Cauche. M. Belgrand accounts for the

radidity and force of this cataclysm in the belief, which

he shares with M. Elie de Beaumont, that the elevation

of the Alps took place rapidly and suddenly.

But there was a second elevation of the Alps, at a later

geological period, and which, according to M. Bel-

grand, may have produced a second deluge, not by

the displacement of the sea, for then there were only

lakes on the north-western side of those mountains, but by

the sudden melting of the snow on that great range
;

and our author again adopts the views of M. Elie de

Beaumont on this subject. This distinguished geologist

propounded in 1847 the theory that that last convulsion

of the Alps was accompanied by an enormous disengage-

ment of those gases to which has been attributed the for-

mation of the Dolomites and Gypsum beds of that chain^

and that this caused the accumulated snows to melt in a

very brief period of time {iiii instant ). At the same time,

according to the same authority, the Pliocene lakes of

" La Bresse " were raised and drained. Thus, suggests

M. Belgrand, this second convulsion might have caused

another diluvial wave to pass over the basin of the Seine

—

an hypothesis also advanced by M. Elie de Beaumont, who

speaks of "the probable concourse in this off-throw flood

{dt'vcrscmeut) towards the north-west, of the waters of

the great lake of La Bresse, in the production of the

diluvial phenomena observed in the neighbourhood of

Paris."

We are disposed to agree with our author in the

opinion, which we have elsewhere expressed, that the

original contour of the surface with its higher valleys

and hills, is due to a cause different from that which ex-

cavated the present river valleys—that it preceded and

is independent of it—but we cannot agree with him as to

the nature of that cause. Without going far into the

argument, we may mention that the well-known fact of

the gravel found in each tributary of the valley of the

Seine, consisting of the debris of those rocks only through

which that tributary flows, while in the Seine valley are

found the debris of all the tributaries, together with its

own and no more, is, it seems to us, a conclusive argu-

ment against the passage of a body of water from one

great basin to another—against the flow of such a body

of water from the Alps across the Jura, the great plains

of the Doubs and the Soane, the southern prolongation

of the Vosges, and, over the separating water-shed formed

by the lower hills of Burgundy, to the Seine basin, and so

to sea on the northern shores of France. Such a cata-

clysm must surely have spread the debris of the strata

destroyed in its course north-westward along the tract

over which it flowed. Some remains of the rocks of

Switzerland, of those of the Vosges and of Burgundy,

must surely have been detected in the course of

its passage. How can the author account for the

large blocks and abundant debris of the Seine valley

—which blocks and debris he considers as originally

due to this cataclysmic action—and yet overlook the

almost necessary consequence of the introduction of

some foreign elements into the Seine Basin, whereas none

such exist. Not only is the debris of each gre.it Lasin

restricted to its own rocks, but even each tributary river

valley has its own special rock debris and no other. M.

Belgrand remarks, it is true, of the Somme Valley, which

lies on the line of his third great diluvial water channel,

and which prolonged south-east passes across the Oise

valley and up that of the Aisne, that some dSris of the

older rocks of the latter areas have been found in the chalk

valley of the Somme. But we must confess we have never

found a trace of such a mixture, and we have particularly

examined the Drift of those areas with a view to the de-

termination of this point. At the same time the water-

shed between the two valleys is so low that their complete

separation in old times appears to us more remarkable

than their present independence, and we can quite con-

ceive the possibility of the Oise waters, when that river

flowed at its higher level, passing at periods of flood into

the valley of the Somme, and so carrying some small

amount of debris across the present water-shed, espe-

cially as so good an observer as M. Buteux is referred to

as the authority for this fact. If there, however, it is

evidently quite the exception, and may be accounted for

as just suggested.

With regard to the ingenious suggestion of M. Belgrand

that some south-east and north-west valleys of the table-

lands are faced on the opposite side of intersecting river

valleys by a bay in the hills due to the violence of the

checked diluvial waters, such for example as the amphi-

theatre in the hills on the west of the River Ecolle

between Milly and Moigny and again at Soissy, it is to

be remarked that such amphitheatres exist equally on the

opposite or lee side of the hills towards La Fertd-Aleps

and Maisse ; and, further, that, in the same Tertiary area

beyond the intersecting range of hills between the Ecolle

and the Essonne (which according to M. Belgrand's views
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should have acted as a breakwater), the south-east and
north-west ridges again resume between the valleys of

the Essonne and the Eure.

After the contour of the surface produced by this cxta-

clysm, and by which M. Belgrand considers thit all traces

of any previous river courses must have been obliterated,

the Seine and its tributaries began to flow at an elevation

estimated by him of from 80 to 100 feet above the present

level. This he proves, as we have already done, by the

occurrence of the remains of land mammalia and of river

and land shells in beds of Drift at that elevation above

the Seine on some of the hills near Paris. This part of

M. Belgrand's work is admirably illustrated^ both by
general and local sections, and contains valuable lists of

the mammalian remains, in the determination of which

he had the advantage of the high authority of the late

M. Ed. Lartet. Here again we cannot, however, agree with

him in his modus operandi. The great boulders of sand-

stone, meuliere, granite, &c., found in the valley gravel of the

Seine, are attributed by IVI. Belgrand in the first place to

removal to the line of the Seine valley by diluvial action,

and subsequently to their drifcing along the valley channel

by the river action during floods of the Quaternary
period, and he gives some remarkable instances of the

power of water to remove large blocks, and of the rate at

which such blocks move. When, however, it is considered

that the granitic rocks of the Morvan have been tran-

sported some 150 miles, and other rock boulders in propor-

tioa, that the angles of many of the large blocks of sand-

stone and of meuliere constantly show little wear, and that

they are-dispersed irregularly and at various level?, some
imbedded in soft clays, and others in sand or fine gravel

and that these latter are often twisted and contorted, we
can only explain the phenomena by the action of river ice

and transport thereby.

M. Belgrand, on the other hand, shows that a prolonged

and steady fall of rain, even if not very heavy, during the

winter, now produces great floods— that such rivers as the

Yonne and Cure flowing over impermeable strata are sub-

ject to sudden and great freshets after a heavy but short

fall, whereas the Marne and Seine flowing over permeable
strata have their floods retarded, but, at the same time,

rendered more permanent by the rainfall having to pass

through the strata and delivered in springs. He also

shows that when the permeable strata become saturated

by long-continued rains, they act as impermeable strata

and that the floods follow close on the rainfall besides

being long maintained, so that in the remarkable and
long wet winter seasons of 1658 and 1802 the Seine rose

at Paris in the one case 29 feet, and in the other 24;^-

above its ordinary low level, and the floods in the last

case lasted three months. M. Belgrand considers that

this state of things was a normal condition during the

Quaternary period, and he sees reason to believe that the

rainfall at that period must have been very much greater

than at present.

The ordinary low-water discharge of the Seine at Paris

is 75 cubic metres per second ; but during these great

floods it rose to 2,400 and 2,000 cubic metres. M. Bel-

grand gives a list of eight such floods in the last two
centuries, during which the discharge was above thirty

times greater than the ordinary low-water discharge. In

rivers flowing over more impermeable strata the difference

is still greater ; and he mentions that in the Loire at

Orleans it has amounted to as much as 400 times, or

25 : 10,000. We may take the width of the Seine valley

during the high-level gravel period at six kilometres, and
during the low-level gravel period at about two kdometres

;

and M. Belgrand estimates that the river in flood had in

the first instance a sectional area of 60,000 square metres,

and in the second of 40,000 metres ; and, calculating the

flow at a given rate persecond, the discharge, as compared
with that of the present river, would be as under :

—

Discharge per second of the Seine at Paris in the present
period and duringfloods in past periods

:

—

Present River
low water

.

flood-water

8-Si

OldRiverduringthe ( low level stage 20
\

Quaternary period ( high level stage 13

lie Metres

• 75
. 2,400

27,000
to

60,000

Large as these Quaternary period quantities are, M.
Belgrand thinks that there are cases of recent occurrence

to prove that it is possible to realise them. He men-
tions a flood following on a heavy rainfall in the valley of

the Arman(;on, a small river flowing over impermeable
strata, with a basin of only 1,490 square kilometres, which

had its discharge raised for a short time to 800 cubic

metres per second ; and he infers that under like condi-

tions of rain and impermeability (by saturation and
otherwise) the Seine, with its basin of 78,600 square kilo-

metres, might have its discharge raised to 42,444 cubic

metres, showing, that notwithstanding the size of the old

river channels, the area drained during a period of

greater rainfall would have sufficed for the necessary

water supply.

In confirmation of this larger and more permanent
supply of water, M. Belgrand instances the presence of

the Hippopotamus, the remains of which are found at

several places in the Seine basin as well as in that of

the Somme, and which would have required for its

existence larger and fuller rivers. He also derives a
further argument in the presence of this animal, against

a prolonged and severe winter cold, which lie considers

would have been fatal to it. M. Belgrand, nevertheless,

argues that the presence of the Reindeer indicates the

six summer months temperature of Scandinavia, not ex-

ceeding in the mean 8^ centigrade ; but with such a sum-
mer temperature we hardly see how he can avoid the

three months' winter temperature of the same latitude

or of 46 per cent. A still more e.xtreme winter tempera-

ture is in fact indicated by the presence of the Musk Ox
and the Marmot. It is to be observed also that the Rein-

deer at that time lived as far south as the Pyrenees, and
that the physical condition of the drift deposits are, as

we have before shown, strictly in accordance with a very

low winter temperature. As the Hippopotamus is an ex-

tinct species, we do not know how far it may, like the

extinct Elephants and Rhinoceroses, have been adapted to

live in a severe climate. M. Belgrand's work is full of

interesting details of the distribution of these and the

other Quaternary animals, not only over the Seine Basin,

but in some cases over the whole of France. He gives also
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a monograph with figures,by M. Bourguingnat, of all themol-

lusca of this age found in the Seine Basin. This well-known

conchologist makes out that out of a total of 76 there

are 38 new species which he considers as extinct, a con-

clusion which we expect English conchologists will hardly

be prepared to agree with, as they have detected no extinct

species in these deposits, and find only a few which are

not local—a view in which we also believe most French

conchologists join. The author considers that the same

mammalian fauna is common to both the high-level and the

low-level gravels. In one main point, however, do these

gravels differ. In those of the high-levels of Montreuil and

Bicetre no Human remiins, no Flint Implements, have

been found, whereas, in those of the low-levels of Clichy,

Crenelle, <S;c., above 5,000 flints, more or less worked, are

stated to have been found by a single collector. Besides

these works of early Man, M. Belgrand states that human
bones, skulh, and entire skeletons, have been found in

these lower gravels ; but it seems to us that much of this

evidence requires confirmation.

The Quaternary period of the Seine Basin is coeval, in

M- Belgrand's opinion, with the Glacial period, and he

considers that it was brought suddenly to a close with the

low- level gravels. To this Ouaternary period the peat

deposits immediately succeed, owing, as the author in-

geniously suggests, to the suddenly diminished rainfall

leaving the rivers clearer and under conditions favourable

for the growth of peat, which he shows never takes place

in river valleys subject to frequent and heavy floods, but

always in valleys where springs abound, and the floods

are few and not turbulent.

The latter part of the work is occupied with a minute

account of formation of gravel beds, and of the position

of the Organic Remains, showing ho at all the features of

those deposits are to be accounted for by ordinary river

action, and that the mammalian remains are abundant

precisely at those very places where a river with strong

currents and numerous eddies would leave them. He
endeavours to account alsjfor the fact of all the bones of

the larger animals being found in the coarser bottom

beds of gravel, by the circumstance that these coarser

beds were formed in those deeper water-channels along

which only the larger carcases could have floated, and

which were afterwards surmounted by those uppjr

beds of sand and finer gravel, which he considers

to be due to silting up {alluvionncment) of the chan-

nel where the river had changed its course to another

channel. The brick earth or Loess is ascribed by

him, as by English geologists, to river floods. But

instead of considering it, as we do, to be produced by

successive floods at all the various levels of the river,

from the high to the low level, M. Belgrand admits but

two levels, the high and the low, and that Ovving to a sudden

elevation of the land, the excavation between these two

levels was produced at once without intermediate stages.

Consequently, he considers that the height of the Loess

above these two levels marks in each case the rise of

the flood waters. This, we think, is a weak point in his

argument. According to his view, which he illustrates by

a section, showing the range of the Loess up the hill

slopes, he concludes that the floods of the lo^r-level

stage of the river rose, notwithstanding the width of

the valley, to a height of 66ft., and during the high-

level stage, to a height of 43ft., which give very much
larger sectional areas for th^ river in flood than is other-

wise necessary, and such as we conceive the area drained

would have been insufficient to fill even with greatly larger

rainfa'l. For, although the discharge of the Arman-

con may in a particular cas; of heavy rainfall have been

so large as when multiplied by the whole area to give two-

thirds of the required supply, still it is perfectly well

known that the discharge by the main river never equals

the sum of all its tributaries, and the discharge of the

Seine at Paris on that occasion actually only rose to

1,250 cubic metres per second. There are besides beds

of gravel on the slopes of Clichy towards Paris, and again

on the slopes leading to Charenton distinct beds of gravel

at intermediate levels, though of limited extent.

Thus, IVI. Belgrand ascribes the gravel beds and the

Loess of th a Seine Basin to old river action, referring the red

loam alone of the higher plains above to diluvial causes,

in opposition to the view usually received in France, accord-

ing to which all these Drift beds are divided into the

three diluvial deposits of Z?///^w«/«^/7>, Diluvium rouge,

and Liinon or Loess. As we have already expressed

very similar views respecting the commonly accepted clas-

sifieation, we cordially agree with the author on this point.

The illustrations forming the second volume constitute

a very interesting e.'chibicion of the art of Photo-litho-

graphy. The execution varies a good deal, and there are

plates which, though valuable for their truthfulness, are

rather indistinct. Some of the representations of the Flint

Implements are excellent. The work is somewhat large

and costly ; but as a copious record of facts, an ingenious

s':atement of theory, and a reliable representation of

specimens, this work of M. Belgrand will be greatly valued

by all those who feel an interest in the remarkable phe-

nomena connected with the present configuration of the

country, the distribution of life during the Ouaternary

period, and especially with the evidence bearing on the

Antiquity of Man. J. P.

OUR BOOK SHELF
The Discovery of a New World of Being. By George

Thomson. (Longmans, Green and Co., 1871.)

The world discovered by this psychological Columbu;
is the '-world of spirits," although he "disclaims all

connection with so-called Spiritualists—a sect of modern
times," whom he somewhat ungenerously " believes to be

either dupes or knaves." Mr. Thomson believes that

man consists of two " personalities," an animal per-

sonality or body, and a personality he calls spirit, which

is the " knowing and conscious we," and which he believes

to be as distinct from and as capable of being at almost

any moment abstracted from the former as steam is from

a steam-engine. Indeed, this latter phenomenon takes

place every time the body "goes to sleep," to use the

vulgar phrase ; for Mr. Thomson believes that the

"animal life never sleeps, and cannot sleep, and that to

say or think that it, or any other life, can sleep, in the

popular sense of the word, is the most glaring absurdity

that ever has had possession of the human mind." " What
IS meant properly by sleep," he goes on to say, " is simply

the abstraction or withdrawal of the influence of a bemg,

a spirit, from a being, an animal, the leaving of a servant

to itself, from the influence of its lord and master." Mr.

Thomson explains the phenomenon of dreaming to be

the struggles of this " being, a spirit," to get out of and back

into the house of its servant, the body. The frequently
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unpleasant consequences of a late supper might ha.ve led

Mr. Thomson one step farther, and suggested to him the

probable habitat of the spirit when embodied. How brim-

ful ofmeaning to Mr. Thomson, then, must b 3 Shakespeare's

well-known utterance— " We arc such stuff as dreams

are made of" The particular merit which he claims for

himself as a discoverer is, that he lias realised to himself

this spirit-world " predicted of old to be in existence,"

become conscious of himself as a " spirit in the world of

spirits," clearly distinct, " in rounded belief," as he puts it,

from that other entity, the body ; and he declares that

any one may make this awful discovery for himself if

he only has " faith," shuts himself off from the outer

world, and ponders long enough and with sufficient in-

tensity. If our author is really in earnest—and we can-

not but think he is—in trsing to fathom the mystery of

life and of consciousness, we recommend him to approach

the subject unprejudicedly from the side of physiology ;

for so long as a psychologist concerns himself with the

phenomena of h's "inner consciousness" alone, and

neglects the facts of his " outer man," his work is less than

half done, and he is as likely to succeed in arriving at the

whole truth as Columbus would hav^ been in discovering

America, had he contented himself with studying charts

and staring longingly across the Atlantic for forty years.

On the Elevation of Mountains by Lateral Pressure; its

Cause, and the Amount of it, luith a Speculation on

the Orii^in of Volcanic Action. By Rev. O. Fisher,

MA, F.G.S, &c. (From the Trans, of Cxmb. Phil.

Soc. Vol. xi. part iii

)

This paper is of considerable interest as bearing upon the

question of the internal condition of the earth. Mr.

Fisher is of opiaion that the elevation of mountain chiins

and the phenomena of volcanoes can both be accounted

for on the hypothesis that the eartli is solid. He conceives

that "if a sufficient loss of heat has happened since the

stratified rocks were formed, to cause a slight diminution

in the volume of the earth, then the outer layer will have

become too large, and will have had to accommodate it-

self to the reduced spheroid ; and the lateral pressure

caused by the resulting failure of support will have given

rise to those foldings which have produced mountain

ranges ; " and an attempt is made by the author to " esti-

mate the lateral pressure which would arise in the outer

strata of the earth under such circumstances." Referring

to the results obtained by Archdeacon Pratt in India,

which seem to show that the density of the earth's cruit

beneath mountain chains is less than in other places, the

author thinks this is only what might have been expected

upon the supposition that the elevation of these moun-
tains is due to lateral pressure ; for it is evident that the

strata would to some extent be supported by the lateral

pressure which upheaved them. Here then, he thinks,

may be the origin of volcanoes ;—Diminished vertical

pressure will enable the interior layers of the crust to

pass into a state of fusion, and, " if from an independent

cause a partial passage towards the surface is opened for

molten rock containing highly heated water, the fluid will

convey to a level where the resistance is less the pressure

existing at a lower depth, and the force necessary to com-
plete a passage to the surface may be furnished by the

pressure of the molten rock and by the steam contained

within it." But, although Mr. Fisher believes that the

elevation of mountain chains and the phenomena of

volcanoes are both of them the result of the same funda-

mental causes, yet, he thinks, it would certainly be a

mistake to regard elevation as the consequence of vol-

canic action. He does not see how subterraneous lakes

of molten matter can account for the elongated form which
trains of volcanoes like those of the Andes affect ; nor

how such lakes should have shifted about from one region

to another at different geological epochs. His theory,

however, offers an explanation of the elongated form

assumed by chains of volcanoes—the shifting of volcanic
activity to different regions at successive periods— the
spasmodic character of volcanic action, and other vol-

canic phenomena. J. G.

LETTERS TO THE EDITOR
[ Tlie Editor does not hold Id'nself responsiblefor opinions expressed

by his corre:pon tents. A'o njtice is taken of anonymous
com mufiications. ]

The Placental Classification of Mammals
A KEMARK made by I'rof Allen Thomson on this subject in

a la'e number of Nature induces me again to draw attention to

some objections I offered to ilis placental classification in a re-

view of Prof RoUeston's "forms of Animal Life" (Nature, vol.

i., p. 81). If this system fails to satisfy so sound a critic and so

accoii'plished an anatomist as Dr. Thomson, there must be some
serious deficiencies in it. No doubt De Blainville did good
service in calling attention to the wide distinction of Marsupials

and of Monotremes from other mammals ; but his names, Onii-
tho.liipjiii and Didclpliia, are inappropriate, and even mislead-

ing, and the skeletil characters of these two groups furnish quite

as important, anl fir more available, means of diagnosis.

It adm'ti of questio.i wheihsr the divisions of the higher
mimmals, according to th; sim; system, are the most
natural, even if th; plic;nti '.vere tha best or^in by which to

define them. Ic is trae, as Pr if. Hiitley observes, that

the singularities which ally the elephant with the Rodentia
have been a matter of common remark since the days of

Cuvier, but the placental cla^sificatioa requires us t3 find

still more singuUr ties b.'tween the e'ephant and the Ca ni-

vora. On the other hand the Camivo-a lead down by the s^als

to the true Ce'acea, a line of connection broken by the placental

arrangement ; which is equally opposed to the more dou'otful

analogy of the whales with the Rum nants. And the third order
with deciduous zonary placentation, the isolated genus Ilyrax,

whatever may be thought of its relations to Rodentia on the one
hand and to Ungulata on the other, his at least more likeness to

either than to elephants and cats. Again, the diffetent placenta-

ti'in of Edentata may be held only an additional proof of the

looseness of an order held together chielly by negative characters,

but if we break it up, shall we obtain a more natural or conveni-

ent arrangement by placing the sloths with the Rumin.ants, Mnnis
with Cetacea and Perissodactyla, and Oryctcropus with Primates?

No doubt embryolo^ical ch.aracteri are justly regarded as the

most important for revealing true affinities between animals. But
the tenacity of hereditary transmission, which gives them this

value, does not appear to belong to placental structure. The
placenta is more a maternal than a fcetal organ, especially as to

its deciduate or non-deciduate character, and should rather

rank with organs like the mamma than with the yelk-sac and the

amnion.
There are, moreover, many practical objections to the placental

classification. The opportunities of obtaining knowledge on the

subject are few, the investigation is not always easy, and it can-

not be readily verified by subsequent observers.

But the most important objection to De Blainville's system
is, that the perishable nature of the structures on which it is

based renders it impossible to apply the criterion to fossil animals.

It will probably be long before we shall have any notion of what
a Sirenian placenta is like ; it is only lately that we have learnt

what is the real placentation of so common a creature as the

rat, but we shall certainly never have the remotest idea of that

of a megatherium, a zeuglodon, or a rhytina. So that if it be
admitted—and surely no one will deny—that any classification of

animals which is to be more than a mere aid to the memory, must
include all known forms, recent or fossil, it follows that neither

placenta, nor brain, nor any other soft part, can l)e of more than

subordinate value in classification. On the other hand, it may
be fairly maintained that there is no group of mammals, and
scarcely one of the other Vertebrata, of undisputed importance,

which cannot be completely defined by the characters of the

skeleton.

It is, I venture to think, rather the authority of such illustrious

names as Gegenbaur and Huxley than its own merits which have

recommended the placental classification of mammals. If we
regard the object of classification to be the setting forth of true

genetic relationships, all characters must be included, and among
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them the placenta has no claim to be a primary index of affinity.

And if we only seek for the most practically convenient way of

arranging Mammalia, it is to the bones and teeth, rather than to

the maternal organs of generation, that we must look.

P. H. Pye-Smith

Potential Energy

While on the subject of Thomson and Tait's Natural Philo-

sophy, I should like to call attention to the definition of Potential

Energy, given in Art. 273, p. 1S9.

I think it will be found tliat this definition gives the wrong

sign, because the potential energy in any configuration is the

amount of work the forces of the system perform in i-diiniiiiglo

the zero configuration, the ideal position of stable equilibrium.

Thus when a spring is stretched or compressed the po'ential

energy is measured by the kinetic energy which is generated by

the work done by the elastic force of the spring by the time the

spring has returned 10 its unstretched condition. Wiih this

change of sign the definition now agrees with that given in

Art 484.

Infinite distance being taken as the zero configuration, the

potential energy is a positive quantity for such forces as electric

and raagiietic forces.

With this zero the potential energy for gravitating particles is

negative, which is expressed by saying that the exhaustion of

potential energy is positive, because as the particles approach

their kinetic energy increases, and their potential energy suffers

exhaustion and diminishes.

In Art. 4S5 we read, "The potential at any point, due to any

attracting or repelling body or distribution of matter, is the

mutual potential energy between it and a unit of matter placed

at that point. But in the case of gravitation, to avoid defining

the potential as a negative quantity, it is convenient to change

the sign. Thus the gravitatio'i potential atany point, due to any

mass, is the quantity of work required to remove aunit of matter

from that point to an infinite distance."

Although the gravitation potential has had its sign changed,

nevertheless the potential at any point P for gravitation and for

electric and mrgnelic forces, is defined in the same way as the

sum of the quotients of every portion of the mass divided by its

distance from P.

Thi; is the Potential Fimciion of Green, usually called by the

n.ime given by Gauss, the Potential, and is the function which

satisfies Laplace's equation.

The gravitation potential is the old force function of Sir W.
Hamihon and Jacobi, such that its rate of increase in any di-

rection is the resolved part of the force in that direction on the

unit of mass.

The potential, defined as the potential energy in the unit of

mass is of opposite sign to the free function ; its rate of de-

crease in any direction is the component force in that direction.

These perplexing changes of sign arise from the fact that in

gravitation we hive only one kind of matter, the particles of

which naturally attract ; hence the potential energy is negative,

or it diminiihes as the particles approach ; it is, therefore, con-

venient to make a change of sign.

In the general case of which electrical and magnelical pheno-

mena may be taken as the type, like particles repel, unlike

attract, and the potential energy increases as the particles

approach.
These definitions and conventions of signs are, of course, in

accordance with those given by Thomson and Tait ; the proper

signs and names are given also in Briot's " Theorie Mecanique

de la Chaleur," but in all the other French books there is great

confusion ; for instance, in the "Theorie Mecanique de la Chaleur"

of Verdet, the potential goes by Green's name, the potential func-

tion, but has its sign changed, while the potential energy is called

the potential, after Clausius. This also seems to be the nomen-
clature adopted by the Germans.

It is very necessary that all doubt as to the meaning and value

of these important functions should be set at rest ; the system

adopted in Thomson and Tail's "Natural Philosophy" leaves

nothing to be desired. A. G. Greenhill
St. John'9<:ollege, Cambridge, March 6

Development of Barometric Depressions

I LEAVE to those who are equal to it the task of reconciling

g,nd discussing "J. K. L.'s" propositions in reference to Indian

meteorology, which appear to be these :— i, "The rainfall in

the Himalayas " (instanced by him in proof that rainfall is not
the cause of depression), " probably causes a very great de-
pression" (meaning, I now suppose, the great Asiatic depres.-ion

really due to the rarefaction of the air in Central Asia) ; 2, " but
certainly not any currents such as I have described " (viz., cur-

rents in accordance with Buys Ballot's Law, having the lowest
pressure on their left) ; 3, " the circuit of the wind in the region
of the Himalayas is, so far as we know, in exact accordance with
Ballot's Law."
My complaint was that the critic had ignored, not, of course,

Part II. of my book, but certain propositions in Part I., as "dis-
tinctly enunciated " as those on which he comments, and in-

separable from them, though not yet fully discussed.

I will now close, as far as my part is concerned, a discussion,

for the opening of which I was responsible, but which his, con-
trary to my intention, become rather personal than scientific. Tlie

question, however, really at issue between us I believe to be one
of some interest in meteorology. " Djes the fact that precipi-

tation in certain cases, and especially in the warmer regions of the

globe, fails to produce baric depression, disprove, or render im-
probable, the theory (based on substantial evidence) that the

depressions which occur in Western Europe are results of pre-

cipitation?"

March 10 W. Clement J^ey

A Safety Lamp
The article in this week's N.A.TtTRE on " Foul Air in Mines,

and how to live in it " calls to mind a contrivance made use of

by the watchmen of Paris in all magazines where explosive or

inflammable materials are stored, and suggests the idea that the

same may possibly be of service to our miners.

The Paris Figaro ^zyi, " Take an oblong vial of the whitest

and clearest glass, put in it a piece of phosphorus about the size

of a pea, upon which pour some olive oil, heated to the boiling

point, filling the vial about one-third full, and then seal the vial

hermetically. To use it, remove the cork, and allow the air to

enter the vial, and then re-cork it. The whole empty space in

the bottle will then become luminous, and the light obtained

will be equil to that of a lamp. As -oon as the light grows
weak its power can be increased by opening the vial and allow-

ing a fresh supply of air to enter. Thus prepared the vial may
be used for six months."

4, Moreton Place, S.W. B. G. Je.nkins

Beautiful Meteor

1 ENCLOSE a description of meteor, apparently of unusual

brilliancy, recently seen by my assistant at Parsonstown, think-

ing that it may perhaps be interesting to some of your readers.

Carlton Club, London, March 12 Rosss

" Observed an intensely brilliant meteor. It was first seen in

the region about Lepus, whence it moved with a slow and steady

motion across the heavens to the S.E. horizon, where it gr.adually

disappeared in a bank of cloud at about 9'> 5™ 19% Greenwich
mean time, having occupied seven or eight seconds in moving
over 50° of a great circle. The time given may be a few seconds

wrong, as it was noted by an ordinary watch. The head was
intensely brilliant, of a bluish white colour, and lighted up the

whole sky.

"Its brightness was maintained during its entire visibility, and
may have been as great as the moon at quadrature. Apparent
diameter of the head 42'. It was followed by a very narrow tail

about 3° in length and of a reddish hue. It did not leave any
phosphorescent train behind it, but at the latter part of its course

it threw out some reddish luminous masses, that gradually faded

away. Its apparent course was in a great circle through jS Canis

Majoris to a point near the S.E. horizon, in azimuth S. 28i° E.,

and altitude 8i°. For Canis Majoris the azimuth was S.

20° 52' -4 \V., and altitude 16' 43''3.
'

' Observatory, Birr Castle, March 8 "

While travelling last night, at about twenty minutes to nine

o'clock, as we were descending a tolerably high hill, about 5 miles

from this city, our road leading S.S.W. , I found myself very

favourably circum.stanced for seeing a beautiful meteor which was
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visible for probably forty seconds. Tt appeared first as if

approaching from the W.S.W. about 40" or 50° above the
horizon, unusually large and bright, and leaving a long train of
bright spots behind. After a few seconds it seemed extinguished,

but in a moment or two flashed out again still brighter, appa-
rently passing due E., at a height of about 25° or 30°, through Eri-

danus, Lepus, Canis Major, and Argo, and much slower than at

first. While passing under Orion two protuberances burst out,

giving it the appearance of an arrowhead, or rather a bird flying,

as it appeared to have a tail which at the end was a fine smoke
colour: it now occupied the space of ii° or 2°. Passing behind a
cloud below Regulus it disappeared.

Waterford, March 9 James Budd

"Whin"
Can you or any of your readers furnish a probable etymology

of the word ic///« .' Over all the north of England and south of
Scoland basalt is so called. Here we have theic//;'«-siIl or strati-

form basalt—rL'/i/;/-dykes, or geological fissures filled with basalt.

The vocabularies in treatises on geology give no derivation of this

prevalent mining term. In Scotland whin seems to typify the
hardest mineral known. Burns makes Death say in " Hornbuik,"
"I micht as weel hae tried a quarry o' hard iiihi)i rock." Surely
a satisfactory root for the word in question can be found in

Celtic, Old Norse, Danish, or Anglo-Saxon ! The Old Norse
"fors" is found in the names of several local waterfalls, as for

instance "High Fc5rce" in Teesdale. At this "force" the
river Tees is precipitated over a whin-stone cliff, Soft. high.

Wm. R. Bell
Laithkirk Vicarage, Mickleton, March 12

CUCKOO AND PIPIT

SEVERAL well-known naturalists who have seen my
sketch from life of the young cuckoo ejecting the

young pipit (opposite p. 22 of the little versified tale of

which I send a copy)* have expressed a wish that the
details of my observations of the scene should be pub-
lished. I therefore send you the facts, though the sketch
itself seems to me to be the only important addition I

have made to the admirably accurate description given
by Dr. Jenner in his letter to John Hunter, which is

printed in the " Pliilosophical Transactions" for 1788
(vol. Ixxviii., pp. 223, 226), and which I have read with
pleasure since putting down my own notes.

The nest which we watched last June, after finding the
cuckoo's egg in it, was that of the common meadow pipit

(Titlark, Mosscheeper), and had two pipit's eggs besides
that of the cuckoo. It was below a heather bush, on the
declivity of a low abrupt bank on a Highland hill-side in

Moidart.

At one visit the pipits were found to be hatched, but
not the cuckoo. At the next visit, which was after an
interval of forty-eight hours, we found the young cuckoo
alone in the nest, and both the young pipits lying down
the bank, about ten inches from the margin of the nest,

but quite lively after being warmed in the hand. They
were replaced in the nest beside the cuckoo, which
straggled about till it got its back under one of them,
when it climbed backwards directly up the open side of
the nest, and hitched the pipit from its back on to the
edge. It then stood quite upright on its legs, which were
straddled wide apart, with the claws firmly fixed half-way
down the inside of the nest among the interlacing fibres

of which the nest was woven ; and, stretching its wings
apart and backwards, it elbowed the pipit fairly over the
margin so far that its struggles took it down the bank
instead of back into the nest.

After this the cuckoo stood a minute or two, feeling
back with its wings, as if to make sure that the pipit was

* "The Pipit.s," illustrated by Mrs. Hugh Bl.ickbiirn (Glasgow: Macle-
hose. TS72). _ ^

fairly overboard, and then subsided into the bottom of the
nest.

As it was getting late, and the cuckoo did not imn;-
mediately set to work on the other nestling, I replaced the
ejected one, and went home. On returning next day,
both nestlings were found, dead and cold, out of the nsit.

I replaced one of them, but the cuckoo made no effort to

get under and eject it, but settled itself contentedly on the
top of it. All this I find accords accurately with Jenner's
description of what he saw. But what struck me most
was this : The cuckoo was perfectly naked, without a
vestige of a feather or even a hint of future feathers ; its

eyes were not yet opened, and its neck seemed too weak
to support the weight of its head. The pipits had well-

developed quills on the wings and back, and had bright
eyes, partially open

;
yet they seemed quite helpless under

the manipulations of the cuckoo, which looked a much
less developed creature. The cuckoo's legs, however,
seemed very muscular, and it appeared to feel about with
its wings, which were absolutely featherless, as with hands,
the " spurious wing " (unusually large in proportion) look-
ing like a spread-out thumb. The most singular thino- of
all was the direct purpose w-ith which the blind little

monster made for the open side of the nest, the only part
where it could throw its burthen down the bank. I think
all the spectators felt the sort of horror and awe at the
apparent inadequacy of the creature's intelligence to its

acts that one might have felt at seeing a toothless hag
raise a ghost by an incantation. It was horribly " un-
canny " and "grewsome." J. B.
The University, Glasgow

DR. G. E. DAY
T N a former number, under the date of February 8, we
-- had the painful duty of announcing the death, at the

age of fifty-six, of Dr. George Edward Day, F.R.S.,

Emeritus Chandos Professor of Medicine in the Univer-
sity of St. Andrews, which took place at Torquay on
January3i, 1S72. Most of his earlier friends had probably
heard of the sad accident which reduced him to a s:a!;e of
bodily helplessness, and whic'n darkened his latter years

;

but few of those who remembered him only as the genial

witty Cantab, overflowing with life and spirits, and as the
brilliant medical studeat at Edinburgh, carrying every-

thing before him in class-room and debating hall, or
later, as the active untiring President of the Medical
Examinations at St. Andrews, would have supposed him
capable of the cheerful resignation with which he sub-

mitted to his enforced exclusion from all participation in

active, professional, and social life.

The story of Dr. Day's life is a sad record of brilliant

expectations suddenly wrecked, and long continued
struggles against irreparable calamities.

As the eldest son of a wealthy country gentleman of
good position, his fortune seemed assured from his birth

;

but the failure of the Swansea Bank in 1825, when he was
scarcely ten years old, ruined his father, and led to his

removal to the house of a widowed grandmother.
In 1834, after some preparation under a private tutor,

he went up to Cambridge with the reputation of an able
mathematician, and a good classical scholar. .\X the

University he worked splendidly by fits and starts, but the

period between 1834 and 1837 does not belong to the
working era of Cambridge, and George Day's natural

love of fun and the fascination of his manner combined
to render his society especially attractive to his comrades,
and the result was, that he came out as losv as twelfth

among the wranglers of his year.

On leaving Cambridge he resolved to adopt medicine
as his future profession, and went to Edinburgh, where
he at once took his place arn,ong that brilliant band of
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young men who reckoned John Goodsir, Edward Forbes,

and many others of similar promise amongst their ranks.

On leaving Edinburgh he at once came to London, and

taking a house at the West End, attempted to establish

himself as a pure physician. During these eight or nine

years of his London life, Dr. Day laboured on with un-

wearying industry and patience,lecturingat theMiddlesex

and other metropolitan medical schools, writing for

reviews, Ir.mslating from German, and turning his ver-

satile talents and his special knowledge of physiological

chemistry to account in every way. The result of this

heavy strain was a threatening of brain disease, which,

according to the verdict of his medical advisers, could

only be warded off by complete rest and cessation from

the cares in which he was nnmersed.
At that moment the death of an old friend. Dr. John

Reid, opened the prospect to him of obtaining the Chair

of Medicine at St. Andrews. His success in this probably

saved his life, for the removal from the turmoil of a

struggling London career to the compar.ative ea;e of the

Scottish University arrested the thrcatenings of disease,

and enabled him to recover some of his old vigorous tone.

Duringthei3years that Dr. Day held the Chair of Medicine

at St Andrews, from 1S50 to 1863, he made it his special

duty to promote the honour and further the interests of the

University by raising the character of medical degrees
;

and so successfully did he accomplish this task, that the

discredit which had belonged in former days to the M.D.
degree of St. Andrews was completely effaced under his

presidency of the Examining Board. Anew sjstem of

stringent I'/'i'd iioce and written examinations was then

inaugurated, which justified those who graduated in his

time in regarding their attainment of the M.L^. degree

of St. Andrews as a professional honour of which any
man might be proud.

In 1S57 Dr. Day's prospects of a more prosperous future

than he had as yet been able to look forward to were

completely destroyed by the accident to which we have

already referred, and which befell him in the course of a

vacation tour in the English Lake Distiict. On a bright

morning at the end of the August of that year, he had set

forth front his hotel at Patterdale in full vigour and
strength, bent on "learning a new wrinkle about Hel-

\ellyn," as he himself expressed it, by making his way to

the summit along a recently opened path. He made the

ascent as he had designed, but instead of returning by

the same track, he struck off in the direction of the white

lead mines ; and while walking along what he mistook for

a miner's path, the ground gave way under him, and he

fell into what pro\ed to be a horizontal chimney or cul-

vert, constructed to carry off the sulphurous, arsenical,

and other gases, whose deposits had proved injurious to

the sheep grazing on the hill side. He was rescued afttr

three hours of anxious suspense, but the proximate results

of that accident were dislocation of the right elbow and
two fractuies of the same arm, the upper one in the

surgical neck of the bone of the humerus, which never

united. The subsequent effects were the complete de-

struction of his general health, which obliged him in 1863

to give up the Chair of Medicine at St. Andrews and
retire from active life. A removal to the milder climate of

Torquay had little cft'ect in arresting the train of symptoms
which 5 ear by year marked the progress of disease, and
were, it is conjectured, the result of a jar to the spine

sustained by his accident on Helvellyn, which had, in

truth, proved to him the beginning of the end.

And such was the checkered career of this man of

brilliant promise, unflinching bravery of sphit, clear judg-

ment, and tender heart. Disappointed again and again,

he always met his troubles manfully, and turned them to

good account for himself or others. We have given no

list of the various honours which he attained in his pro-

ifession, or of his literary works, for the detailed reports of

these particulars are contained in the various obituary

notices which have appeared of Dr. Day in the medical
and other journals, to whose pages, as well as to our own,
he was a frequent contributor.

OCEAN CURRENTS
A NEW interest seems now to be taken in Ocean Cur-

-^~*- rents, and much is being said and written upon the

subject. In the investigation of this subject it is very
important that we should understand well all the forces

and agencies concerned in the production and mainte-
nance of the currents, and that we should consider well

all the principles, and theories based upon hypothetical

forces, whicli have come down to us from preceding gene-
rations, however plausible and however much sanctioned
by high authority they appear to be. As in the case of

the winds, so also in ocean currents, the modifying force

arising from the earth's rotation has a very important
bearing, and should be well understood. There are cer-

tain erroneous views in connection with this force, which
have come down to us from preceding generations, and
which are contained in text-books, and are being taught

in colleges and schools, which are liable to have, and do
have, a mischievous beai'ing upon this subject. These
ai'e the more dangerous b;cause they appear to have
received at least the tacit sanction of past ages, so

that almost any one is liable to adopt them without
much consideration. Prof. Colding has in this way been
unsuspectingly let into error in his recent paper on ocean
currents. We are all familiar with the usual explanation
of the trade-winds contained in text-books, which assum-
ing that a particle of air at the equator, at rest relatively

to the earth, and consequently having a lineal velocity in

space of about 1,000 miles per hour, is forced to move to-

ward the pole, it will, on arriving at the parallel of latitude

where the earth's surface has a velocity of only 900 miles,

still have its velocity of 1,000 miles per hour in the case
of no friction, and consequently have -a relative velocity

of 100 miles per hour, and on arriving at the parallel of
60°, will still have its initial velocity of 1,000 miles, and
consequently have a relative velocity of 500 miles per
hour. But this is at variance with a fundamental and
well-established principle in mechanics. The force in this

case is a central force, or at least the compound perpen-
dicular to the earth's axis can be neglected, since it can
have nothing to do with any east or west motion. This
being the case, the principle of the preservation of areas
must be Satisfied, and consequently the particle of air,

when it arrives at the parallel where the earth's surface

has a velocity of 900 miles, must have a velocity of more
than 1,000 miles, and a relative velocity of more
than 200 miles per hour, and on arriving at the parallel

of 60^, where the earth's surface has a velocity of 500
miles, it must have a velocity of 2,000 miles, and conse-
quently a relative velocity of 1,500 miles, instead of 500 miles
per hour. Adopting thoughtlessly, and very naturally, the
erroneous principle which is usually taught, that a particle

of air or of water in moving toward or from the pole, tends
to keep its initial lineal velocity relative to space. Prof.

Colding estimates the amount of deflecting fjrce due to

the earth's rotation, eastward when the particle is moving
towards the pole, and westward when moving from the pole,

and the result is, that his force is just one half of what it

really is. Consequently, all the results based upon his

estimated amount of this force should be doubled. Prof.

Colding has also entirely neglected one component of the
force due to the earth's rotation. It has been shown by
Prof. Everett, and also by the w riter, that when a body
moves east or west, there is also a similar deflecting force

due to the earth's rotation, exactly equal to the former.

Prof. Colding has, therefore, taken into account only the
one-fourth part of the whole force. If he had taken in

this latter component of the force also, and resolved
it in the direction of the line of motion and perpen-
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dicular to it, as he did the former, he would have
found that the parts in the direction of motion, arising

from both components, exactly cancel one another in all

cases, and that the resultant of both components is

a force perpendicular to the direction of motion. This

force then tends only to change the direction of the mo-
tion, and never to accelerate or retard it, in whatever
direction it may be. Prof Colding's result, therefore, that

the velocity of the current is accelerated by the earth's

rotation, when moving in certain directions, and retarded

in others, is erroneous.

j

It is known that there are two theories with regard to
I the cause of Ocean Currents : the one, that they are

caused by the winds acting upon the ocean, the other, ad-

vocated by Dr. Carpenter, that they are caused by a dif-

ference of density of the ocean between the equator and
the poles, due to a difference of temperature. The ten-

dency of both theories is in the same direction, and the

currents, no doubt, are in some measure due to the forces

belonging to each theory. The history of the former
theory, and the high authority which cjn be appealed

to in its support, are well known, but we have reason

to think that the forces, and the effects of them, in the

former theory, are quite subordinate to those of the

latter. The well-known explanation of the Gulf Stream
by the former theory assumes that there is a heaping
up of the water of the ocean in the Gulf of Mexico by
the action of the trade winds, sufficient to change the

sea-level enough to cause the observed current passing

through the Strait of Florida. But the trade winds
cannot have much effect in causing a heaping up of

the water on the coast of Mexico, since the force is

applied to the surface merely, and tends to produce
only a surface current, while all the great body of the

water, except a little of the surface, is free to flow back.

It is true there must be a slight change of sea-level to

give rise to a force sufficient to overcome the resistances to

this under tow, but these are extremely small since the

velocity of this under tow, including all the great depth
of the ocean, except the superficial westward current, is

very small. That the merely superficial part of the equa-
" torial current is mostly caused by the trade-winds may be
true, but the Gulf Stream, which is not directly acted

upon, except by the very gentle south-west winds, and
which is not merely a surface-current, must be mostly ac-

counted for by the other theory. Let us now see what can

be learned upon this subject from observation. Instances

of a great change of water-level in shallow canals have
been cited to show the influence of the wind in causing a
heaping up of the water at the one end ; but the water in

these cases being very shallow, the force may be regarded

as applied somewhat to the whole body of the water, and
the under counter-current is thus prevented, but the case

is very different in a deep ocean. It is well known from
the discussion of tidal observations that the influence of

the wind in changing the sea-level is very small. If the

force of the trade winds causes a higher sea-level in the

Gulf of Mexico, we know that the west winds in higher

latitudes must cause a similar rise of sea-level on the west

coast of Europe, for the sum of the moments with refer-

ence to the earth's axis, of the forces, v/est between the

tropics and east in higher latitudes, must exactly balance
each other. If the explanation of the Gulf Stream requires

that the level of the Gulf of Mexico should be raised about

twelve feet, as shown by Prof Colding, then there must be
about an equal change of level on the west coast of Europe,
if these changes are caused by the winds ; for although

the extent of coast receiving the west winds may be greater

than that receiving the east winds, yet this is counter-

balanced by the circumstance that the force of the west

winds acts at a less distance from the earth's axis, which
requires that they should be stronger. If, then, the west

winds cause a change of sea-level on the coast of Europe,

say of ten feet, then any change in the force of these

winds at different seasons must cause a very perceptible
change of sea-level. Now, we know that the force of the
west wind on the Atlantic Ocean is considerably greater
in the spring than the autumn. There should therefore be a
corresponding difference in the mean level of the sea, and
this mean level on the coast of Europe should be greatest
in the spring. But the discussion of the tidal observations
made at Brest, shows that the mean level of the sea, after

being corrected for the barometer and a very small astro-

nomical term affecting the mean level, is about four inches
lower in the spring when the winds are strongest than in

the autumn when they are weakest. (Proceedings of the
American Academy of Sciences and Arts, vol. vii. p. 32.)
The discussion, likewise, of the tides of Boston Harbour
gives a similar result, except that the range of the monthly
means is still less, being less than three inches. (U.S.
Coast Survey Report for 1868.) These results should re-

ceive the attention of those who maintain that great
changes of sea-level are caused by the winds.

In a paper by the writer, published in Silliinan's

youriial (second series, vol. xxxi. p. 45) there are several

pages given to the subject of ocean currents, in which it

is maintained that the principal agency in their production
is difference of temperature of the sea-water between the

equator and the poles. The principal effects of the earth's

rotation are there given, which are too numerous to be re-

cited here. In addition to the results there given, the
following additional thought may be given here as being
perhaps new. As the surface-water flows toward the poles

the deflecting force of the earth's rotation presses it toward
the east. In like manner as the water below flows toward
the equator, there is a similar force pressing it toward the
west. These forces are small, but they must nevertheless

cause a gradual rising of the cold water at the bottom on
the American coast, and this, perhaps more than the Green-
land current, causes cold water there. The Gulf Stream
of warmer water cuts its way through this cold water
gradually rising from the bottom, and hence the cold walls

observed by the U.S. Coast Survey.

Mr. Croll seems committed to the wind theor)', and is

unwilling to admit that the theory advocated by Dr.
Carpenter can have even a subordinate effect. His princi-

pal argument is based upon an experiment of M. Dubuat.
I know not under what circumstances this experiment was
made, but of course it was with a comparatively shallow
canal or stratum of water, and the result is no doubt
correct for the depth of water with which the experiment
was made. A much less force on each particle of a large

body of water is sufficient to overcome the cohesion of the
particles, and produce motion than upon a small one, just

as a small drop of water remains suspended to a twig,

while the same force of gravity causes a large one to drop
off. The case therefore of the ocean is very different from
that of a shallow canal. As Mr. Croll insists that Dr.
Carpenter's experiment, to be applicable to the case, should
have been made with a canal 120 feet long, and only one
inch deep ; so it might be insisted that M. Dubuat's ex-

periment, to be applicable to Mr. CroU's case, should be
made with a canal or body of water three or four miles

deep. But there is no necessity for us to make any such
experiments, for nature is performing the experiment
regularly every six hours, and all that we have to do is to

observe. The attraction of the moon changes the level

due to the attraction of the earth alone, and puts the
ocean, as it were, upon an inclined plane with a gradient

of about two feet in the distance of a quadrant, and the

water slides down, causing a rising of the tide at one
place and a falling at another ; and in six hours this

gradient is reversed, and the reverse motion of the water
follows, thus causing the regular ebbing and flowing of

the tides. If M. Dubuat's experiment were applicable to

the ocean, the moon could not cause a tide at all unless

its mass were about fifteen times greater.

Cambridge, Mass., U.S.A. W. Ferrel
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FERGUSSON'S RUDE STO.VE MONUMENTS*
T X Mr. Ferg-usson's " Handbook of Architecture," pub-
•^ lishcd ill 1854, one chapter of about fifty pages is de-

voted to Megalithic, or, as he prefers to call them, Rude
Stone, Monument^. Ever since that period he has Ijeen

collecting materials on this interesting subject, and the

result is now before us, in the work which forms the subject

Fjg. i.-Dc'lm=n at Casllc WelUn, Ireland. From a drawing by Sir Henry J:

'1^^^^^^^^

of this notice. In it he confines himself to the classes of

monuments indicated in the title, omiuing allieference to

hut circles, Pict's houses, brochs, and other bu ldin""s

composed of smiUer stones ; not becaus3 he doubts

that the> belong to the same period, " but because their

nge bem:; doubtful also" it would only complicate the

Fig. 2.—Dolmen dc Bousquet. From a drawing by E. Cartailhac.

argument to introduce them. He limits himself therefore
to tumuli, menhirs or stone pillars, stone circles, avenues,
and dolmens. All these we find sometimes singly, some-

times in combination, the tumulus containinga dolmen, being

surrounded by one or more stone circles, and surmounted

by a menhir. Fig. liii., representing the celeb-ated

3 —Nine Ladies, Stanton Moor. From a dra\\ing by L Jewitt.

tumulus of New Grange, near Drogheda, gives a good
idea of the large barrows; it was originally surrounded by
a circle of stones, most of wh'ch, however, have disap-

peared. Fig. 3 represents the stone circle, known as the

Nine Ladies on Stanton Moor.
The typical "Dolmen" may be described as a massive

stone resting on three supports ; the celebrated Kits Coty
j

ample. Fig. cvii. represents one at Ha'.skov, in Denmark,
House, near Maidstone, may be regarded as a typical ex-

|

raisedonasmallmound,and surrounded byacircleof stone.

Fig. I,representin;; a Dolmen at Castle Wellan, Ireland, and
(L.ondon : Jphn Murray, 1872.)

By Ja Fergn-,son, D.C L., F.R S.

Fig. 6, one at Graidmont, in Bas Languedoc, are more ex-
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ceptional types. Dolmens are sometimes covered by a now stand free ; but it seems impossible to believe that
mound of earth (like the Gib Hill example, excavated by

|

the bulk of those we now see were ever hidden by any
Mr. Bateman), sometimes free, as in the preceding figures, earthen covering."
That all the earlier ones were covered, says I\lr. Fer-

\
The tumuli which contain megalithic chambers closely

gusson, " is more than probable, and it may since have
{

resemble the dwellings even now used by many northern
been originally intended to cover up many of those which nations, the Siberian Yurt, for instance, consists "fa central

chamber, generally sunk a little below the surface, built was of an oval form, about twenty feet long and twelve
of stones or timber, and heaped over with earth, so as to or more high. The framing was composed of wood and
form a mound. The Tchutski huts are very similar.

\

the ribs of whales, disposed in a judicious manner, and
" They are," says Captain Cook, "sunk a little below the

' bound together with smaller materials of the same sort,

surface of the earth. One of them which 1 examined Over this framing is laid a covering of strong coarse

grass, and that, again, is covered with earth, so that, on
the outside, the house looks like a hillock supported by a

wall of stone three or four feet high, which is built round
the two sides and one end."

The huts of the Esquimaux and Lapps are built on the

same model, and have generally a longer or shorter

ol Granjmoiit.

covered pis-iage leading to the door, the object of which
is to keep the cold out of the central chamber. Round
the walls of the latter are ranged seats for the inmates
and part of the space is often separated off by parti-
tions. So closely do many of our Northern tumuli corre-
spond to these descriptions, that Nilsson long ago
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suggested many of them having been originally used as

dwelling places, and converted subsequently into tombs.

Fig xi., for instance, represents the chamber of a tumulus

near St. Helier, in Jersey. Here we have the central

room, with partitions, and the passage leading to the door.

In some few cases the dead have been found sitting

round the sepulchral chamber, with their arms and imple-

ments by their side, just as they may be supposed to have

sat during life. Fig. 5 represents the chamber of a

tumulus at Uby in Denmark. Stonehenge itself (Fig. S)

seems to be constructed on the same model: the mound,
however, being absent, or only represented by the en-

circling ring of earth.

In determining the date of particular tumuli, Mr. Fer-

gusson seems to me to attach too much importance to

objects found on, or near the surface, and which often

have no doubt been accidentally dropped, or belong to

secondary interments. Thus he refers to the two objects

of iron found at Gib Hill, as if they justified us in ascrib-

ing that interesting tumulus to the iron age. But Mr. Bate-

man,by whom that mound was opened, expressly states that

the objects of iron were not found in the central cist, but

they belonged to a secondary interment. They throw,

therefore, no more light on the date of Gib Hill itself

than the fragments of ginger-beer bottles which abound

in the area of Stonehenge do on the period to which it

belongs. This is a consideration which is of great im-

portance ; because the history of these megalithic monu-
ments, the race by whom, and the date at which they

were constructed, are most interesting questions of

archa:ology. Although few now regard Stonehenge as a
Druidical temple, still archa;ologists are almost unani-

mous in regarding it as very ancient ; while the class of

megalithic monuments they consider to have begun in

pre-historic times, and to have continued in out-of-the-

way parts down to a comparatively recent period. Mr.
Fergusson, on the contrary, is of a different opinion. He
endeavours to show that these monuments belong to one
period, and to comparatively recent times :

—

" However this may be," he says, " I trust that this

work may lay claim to being, in one respect at least, a
contribution to the cause of truth regarding the much-
disputed age and use of these rude stone monuments. It

states distinctly, and without reserve, one view of the

mooted question, and so openly, that any one who knows
better can at once pull away the prop from my house of

cards and level it with the ground. If one thing comes
out more clearly than another in the course of this investi-

gation, it is that the style of architecture to which these

monuments belong is a style, like Gothic, Grecian, Egyp-

FiG. 7-—Dolmen at Pullicondah.

tian, Budhist, or any other. It has a beginning, and
middle, and an end ; and though we cannot yet make
out the sequence in all its details, this at least seems clear

—that there is no great hiatus ; nor is it that one part is

pre-historic, while the other belongs to historic times.

All belong to the one epoch or the other. Either it is

that Stonehenge and Avebury, and all such, are the

temples of a race so ancient as to be beyond the ken of

mortal men, or they are the sepulchral monument of a
people who lived so nearly within the limits of the true

historic times that their story can easily be recovered."

As already mentioned, the latter is Mr. Fergusson's
view. Almost alone among English archaeologists, he
considers that Stonehenge is part Roman, and believes it

to have been erected by Ambrosius, between the years 466
and 470 A.D., in memory of the British chiefs treache-

rously slain a fev; years previously. This theory I have
discussed in " Pre-historic Times," and, as I have little to

alter in, or add to, what is there said, I will not here
repeat my arguments.
As regai ds Abury, the second in importance— if, in-

deed, it be the second and not the first of these monuments
Mr. Fergusson says :

—" I feel no doubt that it will come
eventually to be acknowledged that those who fell in

Arthur's twelfth and greatest battle were buried in the
ring at Avebury, and that those who survived raised these

stones and the mound at Silbury, in the vain hope that

they would convey to their latest posterity the memory of

their prowess ''

(p. 89). In fact, Mr. Fergusson refers to

this period all the similar monuments in England, a con-

clusion which seems to me in itself most improbable, and
which becomes still more so if we consider the similar

remains of other countries. The Irish examples he con-

siders to be somewhat earlier ; the Moytura remains, for

instance, being perhaps as early as the first century B.C.

As regards the North, he regards the celebrated tumulus

of Maes Howe as probably the "tomb of Havard, or of

some other of the Pagan Norwegian Jarls of Orkney ;"

while the Stones of Stennis can hardly, he thinks, "be
carried back beyond the year 800," to which period he
refers all the megalithic remains in those islands. In

short he regards these monuments, whether' in Britain,

Scandinavia, Germany, France, Spain, Algeria, or India,

as post-Christian in date, and in many cases not more
than a few hundred years old. Such a conclusion seems
to me entirely inconsistent with architectural history.

Thus in more than one case we know of early churches,

probably belonging to the loth or nth centuries, which
are constructed over dolmens.

Mr. Fergusson admits that the great tumulus near

Sardis (Fig. I, p. 31) is rightly identified as the tomb of

Alyattes, was erected in the sixth century, B.C., and was
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described by Herodotus ; that some of the tumuli on the
eastern shores of the Mediterranean are certainly " as old
as the thirteenth century, B.C. : that the practice of bury-
ing in tumuli must have existed for many centuries before
such tombs could have been constructed ; and that the
age in which they "were erected was essentially the age
of bronze : not only are the ornaments and furniture

found in the Etruscan tombs generally of that metal, but
the tombs at Mycena; and Orchomenos were wholly lined

with it ; " a fact which is the more interesting when we
remember that all the metallic objects found in the tumuli
round Stonehenge were of bronze.

Again.let us consider the class of monuments which con-
sist of a free dolmen standing on a mound, and surrounded
by one or more stone circles. This type is very widely dis-

tributed. A Danish example has already been given, Fig.

5. Fig. 4 represents the long barrow at Kennet, near
Marlborough, after Dr. Thurman ; Fig. 2 is the Dolmen
de Bousquet in the Aveyron ; lastly. Fig. 7 is a similar
monument at Pullicondah, near Madras. These tumuli,
though differing in detail, are identical in all essential

Fig. 8.—General Plan of Stonehenge, from Knight's "Old Englnnd."

points. If these monuments all belong to post- Christian

times, they must have been erected by very different

races of men. Mr. Fergusson, indeed, admits that they

are the work of very different races ; how then does he

account for the remarkable similarity existing between
them? He denies thatthe Celts, Scandinavians, or Iberians

were themselves naturally " rude stone builders,'' and en-

deavours to remove the difficulty by an explanation which

is most important, because it seems to me to involve the

practical abandonment of the conclusion, which, as he

told us in the preface, is the central feature of his work.

This style of art, he says, " seems to have been invented

by some pre-Celtic people, but to have been adopted by

Celts, by Scandinavians, by British, and Iberian races."

But if Europe was once occupied by a pre-Celtic, mega-
lithic-monument-building race, surely some of our mcga-
lithic monuments must be ascribable to that time and race,

and we come back therefore to the general opinion of

archreologists, that our megakthic monuments belong to
very different periods and people, and not all to one race
or one epoch.

I cannot now enter into the consideration of the dates
to which Mr. F'ergusson ascribes individual monuments

;

I doubt whether any belong to so recent a period as he
supposes : and can only express my surprise at the cer-
tainty and confidence which he feels in his own opinions—

a

certainty sometimes, however, oddly expressed, as, for in-
stance, when he tells us, speaking of the crosses at Kata-
pur, which he considers to be Christian and contem-
poraneous with a group of neighbouring dolmens, ihot
" their juxtaposition and whole appearance render escape
from this conclusion apparently inevitable."

But while I cannot accept Mr. Fergusson's peculiar
theories, I cannot conclude without thanking him for the
labour and care with which he has brought together a
great number of illustrations, and a vast mass of facts,

on this most interesting subject. In a review, one natu-
rally dwells on points of difference, but every one must
accord to Mr. Fergusson the credit which, in the follou--

ing passage from his preface, he claims for himself
;

though I would venture to add that the unintentional
self criticism in the latter sentence seems to me not in-

applicable. "I have," he says, ''spared no pains in
investigating the materials placed at my disposal, and no
haste in forming my conclusions." His conclusions are, I

think, in some cases, hasty and untenable ; some seem in-

consistent with one another ; but no one can deny to his
work the merit of being a rich and trustworthy store-
house of facts. John Lubbock

THE STUDYAND TEACHING OFMECHANICS
A LECTURE on this subject, being one of the series
-'^ of lectures at the College of Preceptors on the
Teaching of Physical Science, was given by Prof. \V. C-.

Adams, of which the following is the substance :

—

Mechanics treats of the laws of equilibrium and cf
motion of bodies, and in its widest sense, as the science
of energy, must include all branches of Physics, for the
solid, liquid, and gaseous states of bodies are determined
by the more or less free motion of their molecules, and
heat, light, electricity and magnetism are all different
forms of motion. The study of the laws of equilibrium
and of visible motion is impoitant, both for their practical
applications and because on therrr ai-e founded the prin-

ciples of thermo- and electro- dynamics. Before entering
on a study of mechanics, students should have a know-
ledge of algebra and geometry, and on account of the
importance of accurate measurement, the elements of
trigonometry should also be studied. By a proper
method of teaching geometry, boys can be taught to
think, and the exact definitions and proofs of Euclid's
Elements are better fitted to train the judgment and the
reasoning powers than any less exact system of geometry.
The way to teach geometry (and the same remark applies
to mechanics) is not to expect boys to get up their Euclid
from a book, and to say it off by the aid of a book cf
figures (a system which has been practised in many
schools), but to explain the meaning of and illustrate

every proposition, so that boys may under.'^tand it. The
true method of teaching mechanics is illustrated by the
way in which Galileo established the first piinciplcs
of dynamics, and placed them before his pupils. Due
weight should be given both to experimental and to
rational mechanics, and the best way of bringing the sub-
ject before students is to have parallel but distinct

courses of experimental and theoretical lectures attended
by students at the same time. The practical applications
of the subject are import.Tnt, and some of them of great
simplicity. The "Triangle of Forces" may be employed
to build up diagrams to represent the thrusts on a jointeij
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framework; so that by "Diagrams of Forces" the con-

ditions of stability of loaded structures, and the form and
tensions of suspension bridges, could at once be deter-

mined, by measurement of these diagrams or by calcula-

tion from them. Of the variety of text-books on the sub-

ject of mechanics, the teacher should reject books that

profess to be adapted for examinations, as well as those

which contain gross errors on the laws of friction, or on
the inertia of matter and the laws of motion, or on the

subject of dynamical units and should select from those

which are not liable to such objections.

Competitive examinations may be useful if they are

made tests of thorough knowledge ; but too often they

injure the student who is preparing for them by narrowing
his mind, and create a class of dabblers in science, and
are worthless for the purpose for which they are intended.

Test examinations given to a class on the subject of their

lectures are the best tests of the knowledge and progress

of the student.

In teaching the laws of equilibrium of liquids and of

gases, the same method must be followed as in te iching

the laws of equilibrium and of motion of sjlids
;

and in addition to lectures and ordinary teaching

students should have the opportunity of making experi-

ments and measurements in these subjects in a physical

laboratory. Some knowledge of other kindred sciences

is necessary before a student can be said to have an in-

telligent knowledge of the principles of mechanical science.

Accurate investigation and experiment show that near the

melting and the boiling points the special properties and
lav.'s of solids or of liquids are no longer true, and Dr.

Andrews has pointed out the existence of a border-land

between the liquid and the gaseous states, and has shown
that there is no breach of continuity between them.

Taking a model, of which three rectangular edges shall

represent the pressure, volume, and temperature, the

upper surface will represent the state of the substance,

and will explain in what way it is possible to pass from
the liquid to the gas without change of state or any sudden
change of volume. The ease with which we can conceive

of the state of a gas under different circumstances, when
we have such a model before us, shows the importance of

employing figures and models to give a boy clear ideas of

the propositions of mechanics.
Regarding Mechanics in its wider sense as the Science

of Energy, there arc three great principles—the Conser-
vation, the Transformation, and the Dissipation of Energy,
which have been established, and these principles are

illustrated in the conversion of water into steam, in wind-
ing up a watch, in the diffusion of gases, in the conduc-
tion of heat, in the friction of the tides on the earth, and
in the rushing of water down a mountain side. This
latter source of energy has been employed in piercing the

Mont Cenis tunnel.

The accuracy of the calculations by which the axes
of the two tunnels on opposite sides agreed so completely
with one another shows the importance of accurate

measurement, and of the correct application of theoretical

principles to practice.

These principles of energy tell us that in raising the

waters of the ocean to the mountain tops, as much energy
must be expended as can be expended by those waters in

their return to the ocean, and the atmosphere, acted upon
by the solar heat, is the vast air-engine by which these

changes are accomplished.

NOTES
At the last meetiiifj of the Royal Society the names of the

candidates for election into the Society were read, in accordance

with the statutes, as follows :—Andrew Leith Adams, Surgeon-

^lajor; WiUiam Grylls Adams, M.A. ; William Aitken, M.D.

;

; Alexander Armstrong, K.C.B., M.D.; Edward Middleton

Barry, R.A.; John Beddoe,' B. A., M.D. ; Henry Bowman
Brady, F.L.S.; Frederick Joseph Bramwell, C.E.

; James Brun-

lees, C.E. ; Edwin KilwickCalver, Capt. R.N.; Alexander Carte,

M.A., M.D.; William Chimrao, Coinmander R.N.; Prof.

Arthur Herbert Chiu-ch, M.A. ; Fredk. LeGros Clark, M.R.C.S.;

Prof John Cleland, M.D. ; Herbert Davies, M.D. ; Henry
Dircks, F. C. S. ; August Dupre, Ph.D.; Michael Foster, jun.,

M.A., M.D. ; Peter Le Neve Foster, M.A. ; Wilson Fox,

M.D. ; Arthur Gamgee, M.D. ; Prof Thomas Minchin

Goodeve, M.A. ; Townshend M. Hall, F.G.S. ; Edmund
Thomas Higgins, M.R.C.S. fRev. Thomas Hincks, B.A. ; Rev.

A. Hume, LL.D. ; Henry Hyde, Lieut. -Col. R.E. ; Prof

William Stanley Jevons, M.A. ; Edmund Charles Johnson,

F.R.G.S. ; George Johnson, M.D. ; Prof Thomas Rupert Jones ;

John Leckenby, F.G.S. ; Clements R. Markham, Sec. Geog.

Soc. ; William Mayes, Staff-Comm. R.N. ; Edmund James

Mills, D.Sc. ; Thomas George Montgomerie, Major R.E. ;

Robert Stirling Newall, F.R. A.S. ; Edward Latham Ormcrod,

M.D. ; Francis Polkinghorne Pascoe, F. L. S. ; Prof. Oliver

Pemberton ; Rev. Stephen Joseph Perry
; John Arthur Phil-

lips, F. C. S. ; Bedford Clapperton T. Pirn, Captain R.N. ;

William Overend Priestley, M.D.; Charles Bland RadclilTe,

M.D. ; Edward John Routh, M.A.; George West Royston-

Pigott, M.D.; William Westcott Rundell ; William James Rus-

sell, Ph.D.; Osbert Salvin, M.A. ; Harry Govier Seeley, F.L.S.;

AlfredR. C. Selwyn(Geol. Survey, Canada); PcterSquire, F.L.S.

;

George James Symons, V.P. Met. Soc; Edwin T. Truman,

M.R.C.S.; Wildman Whitehouse, C.E.; Plenry Woodward,

F.G.S.; Archibald Henry Plantagenet Stuart Worlley, Lieut-

Col.

The Earl of Lonsdale, whose death is recorded this week,

was the father of the Royal Society, his election having taken

place sixty-two years ago, in 1810. This honour now devolves on

Sir Henry Holland, elected in 1S15.

The death is announced, on the 3rd inst., of Dr. A. B.

Gr.anville, F.R.S., at the age of 88. He was one of the

oldest Fellows of the Royal Society, having been elected in

1S17, and was member of a large number of foreign learned

societies.

We are very glad to be able to state that intelligence has just

been received from Prof Huxley that his health has already

been greatly renovated by the pure air of Upper Egypt. He
wrote from Thebes, and was then contemplating a visit to

Assouan, from which he would probably have returned to

Thebes before this.

Sir William Thomson has accepted the office of President

of the Geological Society of Glasgow.

The Radcliffe Travelling Fellowship at Oxford has been

aw.arded to Mr. F. H. Champneys, B.A. of Br.isenose College.

This Fellowship is of the annual value of 200.' , and tenable

for three years, provided the Fellow does not spend more than

eighteen months within the United Kingdom.

The President of the Quekett Microscopical Club will hold a

sotrA; on Friday evening, March 15, at University College.

Dr. Liebreich, the eminent ophthalmist, of St. Thomas's

Hospital, delivered a lecture at the Royal Institution on Friday

evening last, on certain faults of vision, with special reference to

Turner and Mulready. The later "aberrations" of Turner's

style he attributed to a physical change in the refractive power of

the eye, by which illuminated points were converted into illu-

minated lines. The change of manner in Mulready's later pic-

tures he accounted for, in like manner, by increasing yello.v

degeneration of the crystalline lens. We hope in a future num-

ber to give a report of tlie lecture.
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The Royal Academy of Sciences of Belgium offers prizes on
the following subjects for Essays to be sent in during the

year 1S73 :— (i) A simplification of the theory of the integration

of equations of^tlie two first orders; (2) On the disturbing

causes which influence the determination of the electro-motor

force and of the interior resistance of an element of the electric

pile ; (3) On the relations of heat to the divelopment of flower-

ing plants, especially with regard to the periodic phenomena of

vegetation, and on the dynamical influence of solar heat on the

evolution of plants
; (4) On the mode of reproduction of ser-

pents; (5) On the composition and mutual relations of albumi-

noid substances
; (6) On the coal fields of the basin of Liege.

A gold medal of the value of 1000 fr. will be given for the first,

fifth, and si.xth questions, and of 600 fr. for the second, third,

and fourth. The essays must be vifritten in Latin, French, or

Flemish. For 1874 the subjects are :—(i) On uric acid and its

derivatives, especially in relation to their chemical structure and
synthesis ; (2) On the polymorphism of the Muccdinea;, their

real nature, and the conditions of their development
; (3) On the

question whether the fungi of fermentation can, under certain

circumstances, become changed into the higher fungi, with

positive proof of the fact or the contrary.

Harpers UVrf/i'states that Uriah F. Boyden, of Boston, U.S.A.,

has deposited with the Franklin Institute, of Philadelphia, the sum
of one thousand dollars, to be awarded as a premium to any
resident of North America who shall determine by e.xperiment

whether all rays of light and other physical rays are or are not

transmitted with the same velocity. The condidons of the

premium limit the applicants to those living north of the southern

boundary of Mexico, and including the West India Islands.

Applications must be made before the 1st of January, 1S73, ^t

which time the judges, appointed by the Franklin Institute,

shall examine the memoirs and decide wliether any one is

entitled to the premium.

We are desired by Colonel Grant to say that the botanica

collection from Tropical Africa, referred to at p. 339, was not

made in conjunction with Captain Burton, but during the

journey of Captain Speke and himself in 1S60-3, from Zanzibar

to the great central Lake Region. The results will shortly be

published in the Transactions of the Linnean Society; it will be

illustrated by 100 (not 600) 410 plates, and the descriptions will

be in great part drawn up by Prof, Oliver. We are glad to hear

that Mr. W. O. Livingstone, who is accompanying the Living-

stone Search Expedition, has considerable botanical knowledge,

and is intending to bring home a collection.

In reference to the hairy tapir of the South American Andes

(
Tiipinis R(jii/ini), the acquisition of skeletons of which by the

Smithsonian Institution was spoken of in our last number (p.

370), we are informed that a fine series of skins and skeletons of

the animal has recently been obtained by Mr. Buckley in Ecua-

dor. Some of these are now in the British Museum ; the others

have been purchased by Mr. Edwd. Gerrard, jun., of Camden
Town. At the last meeting of the Zoological Society a paper

was read by Dr. Gray, describing the specimens acquired by the

British Museum, and referring them to a new species, Tapirus

Icucogenys. But we are informed that there are no valid grounds
for separating them from Roulin's Tapir of the U.S. of

Colombia.

We desire to call attention to the Annual General Meeting of

the Iron and Steel Institute, which will be held in Willis's

Rooms, King Street, St. James's, London, commencing on
Tuesday, March 19, under the presidency of Mr. Hcniy Besse-

mer. The programme of proceedings will be found in our ad-

vertising columns. It is expected that on Tuesday evening, March
19, a paper, by Mr. I. Lowthian Beil, " On the Conditions

which Favour and those which Limit the Economy of Fuel in the

Blast Furnace for Smelting Iron," will be read and discussed at

the meeting of the Institute of Civil Engineers, Great George

Street, Westminster. The Council have kindly promised to

issue invitations to members of the Iron and Steel Institute, to

attend on this occasion.

Our readers will have noticed in our advertising columns the

list of subscriptions at present received to the " Priestley Memo-
rial Fund." The object is worthy of the attention of all who
are able and disposed to assist in so meritorious an object.

An important letter, by M. Berthelot, appears in the Moititcur

Scientijiqiic for February, in which this eminent savant insists on
the reconciliation of the scientific worlds of France and Germany,

pointing out that the united action of France, Germany, and

England, in the advancement of civilisation and science, is neces-

sary for the progress of the world.

It is stated that shocks of earthquake were felt at Dresden,

Pima, Schandau, Chemnitz, Rodenbach, Weimar, and Rudol-

stadt, between three and four o'clock on the afternoon of

the 6th inst. They continued to recur during an hour, and in

some cases several hours.

The return of Professor C. F. Hartt, of Ithaca, from his late

expedition to Brazil, has been already announced in the papers
;

and we are glad to learn, from Harper's Weekly, that he suc-

ceeded in making many important discoveries in natural history

and the geography of the countrj', and especially the languages

of the native tribes. By his researches in this latter direction he
has already become quite an authority, and, we presume, will

before long begin to publish his linguistic results. In the course

of his expedition Professor Hartt took occasion to examine the

great Kjoekkenmoedding, near Santarem, referred to by various

travellers, which, however, yielded him only a few fragments of

coarse pottery and a few bones. He was very fortunate in the

opportunityof excavating the sites of a number of Ii,d:an vilbgcs

on the edge of the bluft's bordering the Amazon and the Tapjjos,

in the angle made by the two rivers. Here he found an im-

mense quantity of broken pottery, often highly ornament d,

idols, stone implements, cS;c., probably derived from theTapajos,

now extinct as a tribe, or merged into the mixed Indian popula-

tion of the Amazon. In an ancient burial-place on the Tapajos

he dug up a number of burial-pots ; none, however, containing

complete skeletons. An examination of the mounds of the

island of Marajo was to be made by some of his associates who
remained behind.

The Royal Horticultural Society has just issued an exceed-

ingly comprehensive and valuable series of meteorological obser-

vations made at their gardens at Chiswick from 1S26 to 1S64,

and analysed by Mr. James Glaisher. The number of tables

is nearly sixty, including the mean temperature of every day,

and the extremes of mean temperature for every djy in each

month during the year specified, the excess cr deficiency above

or below the average of the mean temperature of every d.ay,

month, and year ; the daily ranges of temperature on eveiy

day of the year, and the daily falls of rain in each month.

Comparisons are made with the series of observations taken at

Greenwich
;
general conclusions are deduced, and the intro-

ductory observations are of value and interest to all meteor-

ologists.

We understand that the Meteorological Committee have re-

solved to issue lithographed illustrative charts of the Daily Weather
Report, which will be delivered in London, within a reasonable

distance from the office of the printer in Lincoln's Inn Fields,

between i and 2 p.m., or posted in time for the evening mails.

Up to the 31st of March these charts will be supplied gratui-

tously.
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AURORA AUSTRALIS
C\^ SutiJaythe 4th instaint, at gh. 28m. p.m., my attention
^-^ was suddenly called to a " fire." Looking in the di-

rection indicated, I saw at S.S E., about 15° above
the horizon, a glare of reddish light. Curious to know
whereabout the supposed fire was, I kept iny eyes upon that part

of the heavens. Presently, similar pitches of light broke out on
either side of the first, and in a few seconds I could see, on the

assumption made, that there must be several fires blazing away
over a wide range, for the sky was here and there lit up with a

peculiar dark red light over an extent of at least 70° of the horizon.

My attention being now aroused, I had recourse to various con-

jectures, which w.;re speeddy abandined. The idea of an
aurora had occurred almost at the ou'set ; but as I had never,

wi'.h certainty, seea one in Mxuri'.ius ani never heard or read

of any having been observed there by others, I felt some reluc-

tance to admit the fact that I was actually witnessing one My
doub's, however, were soon dispelled I noti-ed that patches of

cloud floating across the illuminated p )rtion> of the sky reflected

no light, and on one or two occasions, a faint flickering,

like lightning, was seen a-nmg th? upper cirrus clouds.

Thes: ani other facts, coupled with the knowledge that the

mignets hid been occasioniUy distur)ed to a cons'derable

ex'ent on Fridiyand Saturdiy, and oa the morning of Sunday,
left no doubt on my mind.

I listening to the house, I imnadiately mounted a portable

inclinometer and declinome'er, and took all the measures I could

to observe whit might take place, dividing my time and attention

betweei the instruments, which I put up in a verandah facing

the south, and the aurora right in front of me.
The needle of the inclinometer did not give the slightest indi-

cUioa of adiiturbance, but the declinometer magnet was affec':ed

to the extent at times of 9'.

It was gh. 4Sm., or 20m. after I saw the luminosity supposed
to have been caused by a fire, that I began to observe the

aurora systemat cally, and I append a copy of the notes which
I took from that time up to ih. 20m. a.m.

What stiu:k me particularly was the apparent quietness of

the whole scene. Unlike the " merry dancers," which I have
often seen and admired in Scotland, rapidly changing shape
and colour, and rushing in variegated columns and bands in

different directions with great velocity, thereby conveying an
impression of energy and violence, the display of Sunday night

was calm and serene, giving one an idea of peace and repose.

Except shortly after I first saw the phenomenon, I could not

make out any motion of the arches, segments, or luminous bands.

They appeared and disappeared without change of locality, the

intensity of the light increasing or decreasing without any
flickering. I coull see no shooting, darting, or rushing of the

bands or beams. Each made its appearance and disappearance

simultaneously along its whole length, as if the action was
vertical.

The spectacle presented by the beams from 11 r. M to 1 1 . 20

P.M. was at once grand and lovely beyond description. Almost
from the extreme left to the extreme right, and from as low down
as I could see up to a meridional altitude of ab:>ut 72^% the sky

was furrowed with alternate white and dark bands, all of which,

so far as I could judge, were parallel to each other and to the

magnetic meridian. They were generally at unequal intervals,

sometimes crowded together, and sometimes considerably apart

;

but in this respect I could only judge of those near the meridian.

At times they presented the appearance of graceful folds and
convolutions, but the action seems to have been performed so

gently and imperceptibly as to convey no idea of motion. They
presented the same colour during the whole time, namely, a steel

grey to a silver white.

The arches and segments were of a blood, cherry, or Indian

red, and every now and then, when the intensity of the light in-

creased, the stars twinkled like gems seen through a delicate pink

curtain or veil placed before them. Occasionally one could fancy

that he was looking at the Southern Cross through very trans-

pirent glass or crystal of an exquisite ruby tint into an inner

chamber lit up with light of a similar colour.

The light was never very strong. I saw no part of the land-

scape lighted up by reflection. It is to be borne in mind, how-
ever, that I was occupied with the instruments, and that much
may have escaped my attention.

During some parts of the night black clouds passed over the

field of view, and I believe, although I could not see them, ex-

cept on one or two occasions, that they were light cirrus and

cirro-stratus clouds in the upper regions, as hai been the case

throughout the day.

The wind was light from E. by S. throughout, and the

barometer was 'too inch below the mean for the season.

After I A.M. the aurora speedily died away. At 3 A.M. I could

see nothing ; but looking out at 4.30 .\.M. I saw a red glow in

the southward, wliich at first I took for aurora, but which turned

out to be cirrus clouds lit up in the early dawn.
Throughout Monday the magnets were quiet. A great many

cirri appeared, which, in the evening, assumed at eastward and
westward a dark red colour, very much resembling that of the

aurora.

The Magnetic Observatory, which had barely commenced
operations, may be said to have been inaugurated on Sunlay
night, an 1 it is possible that its future records will show, amongst
other things, that aurora is not so unfrequent in Mauritius as is

supposed, although such a displiy as that which has just occurre 1

may not be seen for many years to come. In the end of August
and beginning of .Septe nber, 1S59, aurora was observed over a

considerable portion of both hemispheres, and oa one night

during that period I siw a reddish glo* in our southern sky,

which may have been the Aurora Australis. Probably the

present display has been seen over a great part of the globe.

Has any unusuil solar activity been observed? Oa Friday a

chain of spots stretched over nearly the whole of the sun's disc,

and a large group occupied another part of it. On Monday the

chain had disappeared. Any one who may have made observa-

tions in 'he colony or at s-a on Suniiv night would oblige me
by sending them to the Observatory. It would be interesting to

know the height of the aurora.

Aurora Australis seen at Mauritius on the \th tn ^th

February, 1S72.

9.48 p.M —An irregular convex arch of dark red light ex-

tending over about 60° of the horizon, an 1 having its vertex in

the line of the magaetic meridian. Brighe.t below the Southern
Cross.

9.58 P.M.

—

Kn arch of a dark red colour having a cord of

about 70°. Vertex in or near the magnetic meridiin. Patches

of black cloud passing over the coloured segment fron E. by S.,

but they reflect no light.

to. I P.M.—-The segment is of a more intense dark red colour.

Its eastern limit is about 3° east of the Cross, and its brightest

portion from 1° to 2" above the Cross. It is broken off tosvards

the west, and extends in that direction to about only S. by W.
10 4 p.M —No segment now seen, but patches of Indian or

cherry red on either side of the magnetic meridian at a distance

of 30' to 40° from it.

10.5 P.M.—The whole has almost disappeared.

10.19 P-^'-—An intense blood-red patch atS.S. E. having its

centre 2° to 3° below tlie Cross. The stars shining through it

wiih subdued light.

10.20 P.M.—The red light all gone, but a broad conical space

of an ash-grey colour, with a slight green tinge, low down on
the horizon, and apparently bisected by the magnetic meridian.

Resembling early dawn.
10.22 P.M. — .\ dimly defined arch of a smoky red colour ex-

tends from about E. S.E. to S. W. by W. The height of its

vertex is about 40° above the horizon.

10.24 P'^'-— All gone.

10.25 to 10.30 P.M.—Appearing and disappearing. Some
faint streaks of whitish light seen low down

10.34 P.M.— Six bands of faint whitish light near horizon at

S. by E.

10 37 P.M.—A bright meteor of firsl magnitude travelled

slowly from a Centauri towards N. by E. It had a train of light

and lelt spirks behind it. Colour white with a yellow tinge.

The auroral bands brighter and higher.

11 P.M.— Sixteen luminous bands of a steel grey to a silver

white colour, extending from as low down as I can see to within
20° of the zenith. The extremity of one of them is close to

Canopus. Light of the Great Magellan cloud enfeebled. No
apparent convergence of the beams ; they seem to be quite

parallel.

1 1.6 P.M.—The parallel bands are still seen. They cover the

greater part of the hemisphere, extending (at the meridian) to

about 72° above the horizon. On their eastern and western ex-

tremes there are patches of blood-red light, but none in the in-

termediate space. Some of the bands appear to be folded in a

direction from west to east.

II. 7 P.M.—Dying away.
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1 1. 15 r.M.—A deep red glow from E. to W. by S. along the

horizon. Fourteen parallel bands of a silvery colour, with dark

bands between them. They lie south and north, occupying

nearly the whole southern hemisphere as far as the eye can reach,

and are flanked at east and west by patches of blood and cherry

red.

11.24 P.M.—The bands have disappeared. There 13 a deep

red glare at E.S.E. and a lighter one at W.S.W.
1 1. 28 P.M.—A few faint bands on either side of Canopus. A

red light on their western, but none on their eastern side.

II. 31 P.M.—A dark red glow at W.S.W. , about 12° above the

horizon.

11.33 P-"'-—Clouds gathering in the lower regions of the at-

mosphere.
^

11.37 P.M.—Two parallel faint beams of whitish hght 2 to

3° east of Canopus. A faint red glow at W.S.W., about 10°

above the horizon.

11,42 P.M.—Two broad bands of faint whitish light to west-

ward and three to eastward of Canopus. A patch of red hght

still at W.S.W. near horizon.

1 1.46 P.M.— Clouds gone. Aurora gone.

11.49 P.M.—A faint red glow at W.S.W. about 10° above the

horizon, and a band of faint greyish light about 2° west of

Canopus.
1 1. 5 1 P.M.—The glow at W.S.W. is brighter and higher.

11.58 P.M.—Much fainter.

0.34 A.M.—A segment of dark red light from S.E. by S. to

W.S.W., and rising at its middle to about 45° above the horizon.

1.20 A.M.—A bright red glow from S E. to S.W. Intensest

below the Centaur. Soon died away. J, Meldru.m

Royal Alfred Observatory, Mauritius, February 6

GEOLOGY
Supposed Legs of Trilobites*

Mr. Henry Woodward, of the British Museum, In a reply

to the paper by the writer in vol i., p. 320, of the present series

of this Journal, supports the view that the supposed legs are real

legs. He says that the remark that the cilcified arches were

plainly a calcified portion of the membrane or skin of the under

surface is "an error, arising from the supposition that the matrix

represented a part of the organism." But Prof. VerriU, Mr.

Smith, and myself, are confident that there is on tlie specimen

an impression of the skin of the under surface, and that this sur-

face extended and connected with the arches, so that all belonged

distinctly together.

Moreover the arches are exceedingly slender, far too much so

for the free legs of so large an animal ;
thediamder of the joints

is hardly more than a sixteenth of an ineh outside measnre ;

and henee there is no room inside for the required miiseles. In

fact legs with such proportions do not belong to the class of

Crustaceans. Moreover the shell (if it is the shell of a leg in-

stead of a calcified arch) is relatively thick, and this makes the

matter worse.

We still hold that the regular spacing of these arches along

the under surface renders it very improbable that they were legs.

Had they been closely crowded together, this argument would be

of less weight ; but wliile so very slender, they are a lourth of

an inch apart. Mr. Woodward's comparison between the usual

form of the arches in a Macrouran and that in the trilobite does

not appear to us to prove anything. We therefore still believe

that the specimen does not give us any knowledge of the actual

legs of the trilobite. Mr. Woodward's paper is contained in

vol. vii.. No. 7, of the Geologieal Ma^vzine.

J. D. Dana

PHYSIOLOGY
Blood Crystals

An interesting volume has just been published by M. W.

Pieyer on Blood Crystals. The literature of this subject,

which dates no farther back than 1840, is already e.stensiye, no

less than 143 authors being quoted in the " Bibliography, some

of whom, as Bottcher, Hoppe-Seyler, Kiihne, Lehmann, RoUett,

Valentin and M. Preyer himself, have wntten many separate

essays on points bearing more or less directly upon the crystallisa-

tion of the blood. Though blood crystals were first observed by

Hiinefcld, the merit of discovering them is due to Reichert, who

first recognised their nature. The fact of the ciystallisation of a

complrx organic substance like blood was first received with some

amount of increduUty, but the corroborative testimony of m my
microscopistssoon cleared away all doubt, and a varietyof methnd

s

were suggested by which the crystals could be obtained. The

best plan for obtaining them is thus given by M. Preyer. The

blood is received into a cup, allowed to coagulate, and placed in

a cool room for twenty-four hours. The serum is then poured

off, and a gentle current of cold distilled water passed over the

finely divided clot placed upon a filter until the filtrate gives

scarcely any precipitate with bichloride of mercuiy. A current

of warm water (30°—40° Cent.) is now poured on the clot, and

the filtrate received in a large cylinder standing in ice. Of this a

small quantity is taken, and alcohol added drop by drop till a

precipitate falls from which an estimate may be made of th;

quantity required to be added to the whole uithont producing a

precipitate. The mixture, still placed in ice, after the lapse of a

few hours, furnishes a rich crop of crystals. The forms of the

crystals obtained from the blood of different animals do not vary

to any great extent, and arc all reducible to the rhombic and

hexagonal systems. The vast majoriiy are rhombic prisms, more

or less resembling that of man. The squirrel, however, Avith

several of the Rodentia, as the mouse and rat. and the hainster,

are hexagonal. The ha:moglobin of several corpuscles is re-

quired to^form a single crystal. All blood crystals are double

refracting. The animals wlnse blood has been hitheito exa-

mined and found to crystallise, are—man, monkey, bat, hedge-

hog, mole, cit, lion, puma, fox, dog, guinea pig, squirrel,

mouse, rat, rabbit, hamster, marmot, ox, sheep, horse, pig, owl,

raven, crow, lark, sparrow, pigeon, goose, lizard, tortoise, ser-

pent, frog, dobule, carp, barbel, bream, rudd, perch, herring,

flounder, pike, garpike, earthworm, and nephelis. The spectrum

of blood-colouring matter m hen oxidised with its two absorption

stria- between D and E of Fraunhofer's lines or in the yellow

part of the ordinary spectrum, and the single band of deoxidised

hemoglobin, are now well known. M. Preyer states he has not

been able to obtain a spectrum from a sin:^Ie blood corpuscle, but

that the characteristic bands are visible where certainly only a

very few are present. The specific gravity of dry hcemoglobin

he gives at about 1-3- 1-4- The solubility of the crystals

obtained from different animals varies considerably. Those

of the guineap'g and squirrel dissolving in water with great diffi-

culty. Ha-moglobin is msoluble in absolute alcohol, ether, the

volatile and fixed oils, in benzole, turpentine, chloroform, and

bichloride of carbon. It is easily soluble in alkalies ; acids

rapidly decompose it. He calculates out for it the fearful formula

of C„|||, Hgi,,, N154 Fe, S., Oi-g, as agreeing very accurately with

the percentage results of its analysis. Its equivalent is 4444, 4.

Many pages of M. Preyer's work are occupied with an account

of the action of various reagents upon it. The plates contain the

forms of the principal crystals, and thirty-two spectra lithographed

in colours. He describes five crystallisable products of the de-

composition of hemoglobin, namely, hemin, hematosin, ha^a-

toidin, ha:matochlorin, and hematolutein, and several uncrystal-

lisable. such as methemoglobin, ha-matin, and hamathion.
H. P.

From the ^> ( Journal ofScience and A rts for March 1

SCIENTIFIC SERIALS

Anualen der Chemie unJ F/tarmacie, Septembei 1871.

—

Kochlin has continued his researches on " compounds of the

camphor group." By the action of nitric acid on camphor the

author has obtained a new body, C,|Hj.,0.., which he calls cam-

phoronic acid, and which has the property of forming salts in

which H., and H., are replaced by metals. By distillation with

potassic hydrate, butyric acid is produced ; with bromine in pre-

sence of water camphoronic acid is oxidised, yielding oxy-cam-

phoronic acid ; this acid forms salts, in which Hj, H„, and H.,

are replaced by metals.—An important physiologico-chemical

paper follows by Hlasiwetz and Habermann on "Proteids,"

and a paper by Naumann on the length of lime for the evapora-

tion and condensation of solid bodies," which, however, do not

possess much general interest.—Bender contributes a paper on

the " hydrate of magnesic oxychloride." This substance, how-

ever, does not appear to be very stable, or to have very marked

properties.—Mulder has experimented on allantoin and bodies
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derived therefrom ; by the action of nitric acid two substances

are obtained, allanic and allanturic acid.— A.n interesting paper
on a new series of aromatic hydrocirbons, by Zincke, folliw5

;

by heating togetlier benjol, benzyl-chloride and zinc powder, or

finely divide! copper, a reaction sets in witli the evolution of

hydrochloric acid gas, and the partial formation of a metallic

chloride ; the principil reaction seems to b?, however, C-.H,C1
+ C,;H|; = Cj^H,., 4-HCl. Benzyl-benzol is a solid crystalline

body, melting at 26'—27", and boiling at 261°—262"
; by oxida-

tion it is transformed into CjjHjnO, a crystalline bodybelonginj
to the monocUnic system, whic'i fuses at 26'—26 •5°. Benzj-
pheno.i, hovever, has the same comoosition, brt crystallises in

the rhombic system, and fuses at 48°—49°
; the body obtained

above is therefore an isomeric benzophenin, it, however, easily

pisses into the modification fusing at 48'—49'. The cimpo;i-
tioi of benzyl-benzol will there ore probably be CfiHj—CHo

—

C^Hj.— This number concludes with the translations of two
papers by Messrs. Friswell an! Armstrong respectively, which
have already appeared in the English journals.

Ths Geological Magazim for January (No. 91) opens with a
paper on a subject connected with an important branch of

geology which is too much ne^lectel in this country, and, indeed,

has but few cultivators anywhere, namely, the miorosopic struc-

ture of the so-called igneous rocks. This is iVIr S. Allport's

notice of the microscopic structure of the pitchstones of Arrjn,
the appearance of the section; of which under ihe microscope is,

as described by Mr. AUport, exceedinjly beau':iful ; anl it is to

be hoped that this paper and the illustrationi accompanying it

miy induce others to enter upon this most interesting anl im-

p jrtant line of research.—The Rev. O. Fisher contributes a note
on " C'rquesand Tahises," with reference to Mr. Boiiney's paper
in the December number of the magazine Mr. Fisher ascribes

an esseitial part in the excavatioa of cii-ques to glacial action. —
Mr. D. Forbes communicates a severe criticism of some remarks
made by Mr. A. H. Green in his account of the geology of part

of the county of Donegal.—"The Age of Floating Ice in North
Wales" is the subject of a paper by Mr. D. iMackintosh ; and
Mr. James Geikie publishes the second part of his " Memoir on
Changes of Climite during the Glacial Epjch."—The number
includes the usual notices and reviews.

McniLiirts ill- la SocikS des Sciences Natiirelles de Cherbourg.

Tome XV. (Deuxieme Serie, Tome v.) 1870. "On the Swell
and Roll of the .Sea," by W. Bertin.— " N ites on the Comora
and Seychelles Archipelagos," by M. Jouan. These islands were
visited in 1S50; a very brief list of the flora and fauna is ap-
pended. The list of birds has been apparently overlooked in the

Zoological Record for January 1870 — " Notes on the Tubercles
met with in Callitriche aiilitinihilis" by M.M. Karelschtikoff and
Rosanoff, with a plate.

—"On the Lopholiranchs," by M. Dumeril.—"Notes of a Visit to Aden, Pomt de Galle, Singapore, and
Tche-fou," by M. Jouan.— " On the Influence of Climate on the
Growth of some Resinous Trees," by .M. Beketoff.— "Geologi-
cal Essay on the Department of La Manche," by M. Bonissent.
" Supplementary notes to a paper on the Swell and Roll of the

Sea," by M. Bertin.—Works received by the Society from July
1869 to August 1870.

Proceedings of the Malnral History Society of Duhliii, for the
Session 1869-70, 1870-71, vol. vi., part i. (Dublin 1871) con-
tains the following papers by Dr. A. W. Foot :— i, Notes on
Irish Lepidoptera ; 2, On Goitre in .'\nimals

; 3, On the Breed-
ing of some Birds from the Southern Hemisphere in the Dublin
Zoological Gardens

; 4, Notes on Animal Luminosity; 5, Notes
on Entomology ; 6, Notes on Irish Diptera

; 7, On some Irish

Hymenoptera ; and the following by Mr. Wdliam Andrews :

—

I, On the Inhabitants of the Rock-pools and caves of Dingle Bay,
records, as new to the fauna of Ireland, Aiptasia couchii, Stom-
phia ciiiirchiic, BalanopliyUia re;^iti, Capiiea ^lUigiiiiien, and " a

deep-water species of stony coral, formed by hydroid animals, and
related to the Tabulate Madrepores, which is nearly allied to,

and indeed considered identical with, Millepora alcicoriiis of

Linnreus ;
" 2, Ichthyological Notes

; 3, On Orthagorisciis ob-

longiis, with two plates ; 4, On some rare Crustacea from the
south-west of Ireland

; 5, On the Ichthyology of the south-
west of Ireland ; b. Notes on Ilymenophylla, especially

with reference to New Zealand species
; 7, On some Irish Saxi-

frages ; also papers by Prof Macalister, on the mode of growth
of Discoid and Turbinated shells ; by G. H. Kinahan, on the Ferns
of West Connaught and the south-west of Mayo,

SOCIETIES AND ACADEMIES
London

Royal Society, March 7.
—"On the organisation of the

Foisil Plants of the Coil-measures.—Part III. Lvcopodiace.e."
By Prof. VV. C. Williamson, F. R. S. An outline of the subject
of this memoir has aU'eady been published in the Proceedings
in a letter to Dr. Sharpey. In a former memoir the author de-
scribed the structure of a series of Lepidodendroid stem?, appa-
rently belonging to different genera and species. He now
describes a very similar series, but all of which, there is strong
reason for believing, belong to the same plant, of which the
structure has varied at different stages of its growth. The speci-

mens were obtained from some thin fossiliferous deposit; dis-

coveref by Mr. G. Grieve, of Burntisland, in Fifeshire, where
they occur imb-dded in igneous rocks. The examples vary from
the very youngest half-developed twigs, not more than ,-'jth

of an inch in diameter, to arborescent stems having a circum-
ference of from two to three feet. The youngest twigs are com-
pjsed of ordinary parenchyma, and the imperfectly developed
leaves which clotlie them externally have the same structure. In
the interior of the twig there is a single bundle, consisting of a
limited number of barrel vessels. In the centre of the bundle
there cm always be detected asmall amount of primitive cellular

tissue, which is a rudimentary pith. As the twig expanded into

a branch, this central pith enlarged by multiplication of its cells,

and the vascular bundle in like manner increased in size through a
correspondingincreasein the number of its vessels. Thelatterstruc-
ture thus became converted into the vascular cylinder so common
amongit Lepidolenlroid plants, in transverse sections of which
the vessels do not appear arranged in radiating series. Simulta-
neously with these chinges the thick parenchymatous oute- layer

becomes differentiated. At first but two layers can be distinguished

—a thin inner one, in which the cells have square ends, and are
disposed in irregular vertical columns, and a thick outer one con-

sisting of parenchyma, the same as the epidermal layer of the
author's precedmg memoir. In a short time a third layer was
developed between these two.

When the vascular cylinder had undergone a consider.able in-

crease in its size and in the number of its vessels, a new element
made its appearance. An exogenous growth of vessels took
place in a cambium layer, which invested the pre-existing vascu-

lar cylinder. The author distinguishes the latter as the vascular
medullary cylinder, and the former as the ligneous zone. The
newly-added vessels were arranged in radiating laminx, separated
froin each other by small but very distinct medullary rays. At
an earlier stage of growth traces of vascular bundles proceeding
from the central cyhnder to the leaves had been detected. These
are now very clearly seen to leave the surface of the medullary
vascular cylinder where it and the ligneous z )ne are in mutual
contact ; hence tangential sections of the former exhibit no traces

of these bundles, but similar sections of the ligneous zone present
them at regular intervals and inlquincuncial order. Each bundle
passes outwards through the ligneous zone, imbedded in a cellular

mass, which corresponds, alike in its origin and in its direction,

with the ordinary medullary rays, differing from them only in its

larger dimensions. At this stage of growth the plant is obviously

identical with the Diploxyloii of Corda, with the Anabathra of
Witham, and, so far as this internal axis is concerned, with the
Sigillaria elcgans of Brongniart. The peculiar medullary vascu-

lar cylinder existing in all these plants is now shown to be merely
the developed vascular bundle of ordinary Lycopods, wliilst the
exogenous radiating ligneous zone enclosing that cylinder is an
additional element which has no counterpart amjngst th; living

forms of this group.

Though the central compound cellulo-vascular axis continued
to increase in size with the general growth of the plant, it was
always small in proportion to the size of the stem. The chief

enlargement of the latter was due to the growth of the bark,
which e.xhibited three very distinct layers,—an inner one of cells

with square ends, and slightly elongated vertically and arranged
in irregular vertical rows, an intermediate one of prosenchyma,
and an outer one of parenchyma. These conditions became yet
further modified in old stems. The exogenous ligneous zone
became very thick in proportion to the medullary v.ascular

cylinler, and the differences between the layers of the bark
became yet more distinct. These differences became the most
marked in the prosenchymatous layer ; at its inner surface the
cells are prosenchymatous, but towards its exterior they become
yet more elongated vertically, their ends being almost square,
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whilst numbers of them of exactly equal length are arranged in

line? radiating from within outwards. These oblor.g cells often

pas5 into a yet more elongated series with somewhat thickened
walls, which become almost vascular, constituting a series of

basl-fibres. In the transverse sections these prosenchymatous
ce Is are always arranged, like the vessels of the ligneous zone,

in radiating lines. Yet more e.\tern.al is the sub-epidermal
parenchyma passing |into leaves composed of the same kind of

tissue. The petioles of , the leaves have been long, if not per-

manently, retained in connection with the stem, a character of
Corda's genus Loinatophloios.

Where young twigs branch, the vascular medullary cylinder
divides longitudinally into two parts ; the transverse section of
this cylinder now resembles two horse-shoes pointing in opposite
directions. The break in the continuity of each half of the
cylinder occasioned by the division is never closed by new vessels

belonging to the cylinder ; but when the stem develops exo-
genously, the cambium-layer, from which the new growths
originated, has endeavoured to surround these openings in the

cylinder, and, by closing them, once more to separate the medul-
lary from the cortical tissues. Some beautiful specimens have
been obtained, which exhibit these new exogenous layers in

process of formation. The vessels of the young layers are not
half developed. At first they meander vertically through masses
of delicate cellular tissue ; but they soon arrange themselves in

regular radiating vessels and cells, becoming mere outward pro-
longations of the woody wedges and medullary rays of the older
part of the stem. At this stage of their growth, the walls of the
vessels are deeply indented by the contiguous cells, as if the
plastic Issues of the former had been moulded upon the latter

structures. As the new vessels enlarge, the superfluous inter-

vening cells disappear, until each medullary ray finally consists of

a single vertical pile of from one to a small number of cells,

arranged in as many Conifera. The exceptional cases are those

where vascular bundles pass outwards to the leaves ; these bundles
have protected the contiguous cells above and below them from
the pressure of the enlarging ligneous vessels and limited their

absorption. Both these and the smaller ordinary rays pass out-

wards in horizontal and parallel lines. The evidences of an
exogenous mode of growth afforded by these young, half-deve-

loped layers of wood is clear and decisive.

The Burntisland deposits are full of fragments of strobili, es-

pecially of toni sporangia and ofmacrospores. Several fine Zi/Zf/i'-

slrohi have been obtained, like those to which the fragments have
belonged, and which the author believes to have been the fruits

of the stems described. The structure of these strobili is very

clear and of interest ; the primary branches from the central axis

subdivide, so that each sporangium rests upon a separate bract,

from the upper surface of which a vertical lamina arises, and,

extending the entire length of the sporangium, ascends far into

its interior, where it bifurcates. The cellular walls of the spo-

rangium blend with the bract along each side of this sporangio-

phore. The microspores occupy the upper part of the Lepido-

strobiis, and are usually triplospores, sometimes tetraspores. The
macrospores occupy the lowermost sporangia, are of large size,

and are very remarkible from having their external surfaces

clothed with numerous projecting caudate appendages, each one
of which is slightly capitate at its extremity. So far as the

aivthor is aware, this is an undescribed form of macrospore.

Two new lorms of LepiJedciiJron are described from the Old-

ham beds, in one of which the medullary axis attains to an un-

usually large size, even in the young shoots ; whilst the other is

rem ukablc for the magnitude of its leaves. It is obvious that

the plant which is tlie chief subject of the memoir is a true

example of Corda's genus Diploxyloii, so far as its woody axis is

concerned ; whilst its bark and leaves are those of a Loniato-

phleios, and its slender twigs are Lcpidodendra. The author also

points out the probability that the plant had a true Stigmarian

root.

The structure of these fossil types is compared with that of

recent Lycopodiacai. The vascular medullary cylinder is shown
to be an aggregation of the foliar vascular bundles, so that the

vascular connection between the leaves and the stem is main-
tained exclusively by means of these vessels, which thus corre-

spond most closely with the central vascular axes of living

Lycopods. On the otlier hand, the exogenous layers do not com-
municate directly with the leaves in any way ; but, on the other

hand, they are homologous with the corresponding layers in the

Stigmarian root, in which latter they receive the vascular bundles
from the rootlets. The medullary cylmder does not enter the

roots, but appears to terminate at the base of the stem, though
the pith is prolonged through them. Hence it seems probable

that the nutritive matters were taken up from the soil by the

Stigmarian rootlets, that it ascended into the Diploxyloid stem
through the exogenous layer, but that, in order to reach the

leaves, if conveyed by the vessels, and not by the cellular tissues,

it had to be transferred by endosmosis to those of the medullary
cylinder. The bark of the fossil plants is compared with those

of Lycopodium chanurcyparissiis, and Sdagiiiella Martensii, which
two combined represent the former.

These discoveries necessitate some changes in generic nomen-
clature, since the several parts of the plant not only represent the

three genera above mentioned, but also several others. Mean-
while some other errors require correction. Corda erroneously
defined his genus DiploxYhii as having no medullary rays, and
Brongniart relied upon this distinction in separating Diploxyloii

{torn. Sigillmia; but no difference exists between the ligneous

structures of the two genera, so far as Sigillaria is illustrated by
Brongniart's S. liegans. Corda, Brongniart, and King all agree
in regarding Diploxyloii (which is identical with Witham's
A?ialiathm) as a Gymnospermous Exogen. The necessity for

abandoning this separation of the plants in question from the

Lycopodiaocr, urged in the author's previous memoir, is now
made more obvious than before, the distinctions upon which the

great French botanist relied in his classification being now shown
to be such as mere differences of age can produce. The author
concludes from his own observations that the genera Diploxyloii,

Auahathra, Lomatophlows, and Ltptoxyloi! must be united.

Brongniart had already brought into one generic group Corda's

genera Loinatophloios^ I^eptoxylon, and Calaiiioxylon, Goppert's

genus Packyphylliiiii, and Sternberg's genus Lopidopkloios, giving

the latter name to the whole. Hence no less than si.\ obsolete

generic names are disposed of. The author finally follows

Brongniart in adopting the term Ltpidophloios, and temporarily

assigns to the plant described the trivial name of L. breziifolium.

The further relations of this genus to more ordinary forms of

Lepidodciidron require further investigation.

Linnean Society, March 7.— Mr. G. Bentham, president,

in the chair. " Revision of the genera and species of Scilleic" by

J. G. Baker. This paper contained technical details of the new
groups and genera proposed of this difficult tribe of Liliaceae in

continuation ofpapers already presented to the society.
— " On the

Andnxcium in Cochliostcma," by Dr. M. T. Masters. In this

singular genus of Commelynacece, from the Amazon regKSi, the

staminal arrangement is different to anything else observed in the

vegetable kingdom. There are three petaloid stamens, all

arranged 'on the posterior side of the pistil, within which are

three spir.^1 bodies constituting the anthers. Within these are

three staminodes, one of which is not developed till a con-

siderably later stage than the other two ; they do not appear to

have any physiological value. The mode of fertilisation is

obscure ; the stamens and styles are both so completely obscured
that self-fertilisation seems impossible.— " On a supposed hybrid

between Vaccinium Myrtilliis 2mA V. Vitis-Idita," by Mr. Gardner.

In the discussion which followed, the prevalent opinion was that

the plant was but a variety of V. Vitis-Lliva.—"A list of the

Marine Alg.^ of St. Helena," by Dr. Dickie. These are twenty-

one in number, all dwarf, and, notwithstanding the remarkable
peculiarity of the terrestrial vegetation, only one species is pecu-
liar to the island.

—
" Catalogue oinew Leguminosa from Western

India," by N. A. Dalzell.

Chemical Society, March 7.—Prof. WilUamson, F.R.S.,
vice-president, in the chair.—In the course of the ordinary

business of the society, the proposed changes in the officers

and council of the society for the ensuing year were
announced.—Dr. Debus, F.R.S., then read a paper "On
the reduction of ethylic oxalate by sodium amalgam." In

1864 Dr. Friedlander described, as the result of this re-

action, the production of the sodium salt of a new acid,

which he named glycolinic acid. Although the author has care-

fully repeated Dr. Friedlander's experiments, and varied the de-

tails of the process indifferent ways, he has been unable to obtain

glycolinic acid, the only acids formed being glycoUic and tartaric.

A comparison of the crystalline form of a specimen of sodium
glycolinate, prepared by Friedlander, with that of sodium glycol-

late, would seem to indicate that it is identical with the latter.

—

Two other papers were read, one "On metastannic acid, and the

detection and estimation of tin," by A. H. Allen ; and the other,

" Note on the quantity of caesium contained in the water of the
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hot springs found in Wheal Clifford," by Colonel Philip Yorke,
F. R. S., from which it appears that a gallon of this water con-

tains 26grs. of lithium chloride and one million parts 17 of

csRsium chloride, or more than ten times as much of the latter as

the Diirkheim water, in which, it will he remembered, that

element was first detected by Kirchhoffand Bunsen in 1S60.

Zoological Society, March 5.—Mr. John Gould, F. R.S.,

vice-president, in the chair. Mr. Howard Saunders exhibited

and made remarks on specimens of Falio Inirbarus and Cypselus

pallidus, obtained in Southern Spain, being the first recorded

occurrences of these species on the continent of Europe.—

A

letter was re;id from Mr. Walter J. Scott, of Queensland, giving

some further information respecting the suppo-^ed existence of an
undescribtd large carnivorous animal in that colony. This letter

was accompanied by drawings of the impression of the foo' of the

animal.—Mr. A. H. Garrod read some notes taken on the dis-

section of an ostrich, recently living in the Society's menagerie.

The examina'ion of this bird proved that its death wa; due to

copper poisoning, a number of copper coins and pieces of coin in

a much worn state having been found in its stomach.—Mr. E.

W. H. Holdsworth read a paper containing a catalogue of the

birds found in Ceylon, with remarks on their localities and geo-

graphical distribution ; and gave a description of two new species,

which were proposed to be called Zosterops ccyloucmis and
Arrcnga blig/ii. The total number of Ceylonese birds included

in Mr. Holdworth's list was 323, of which 36 were stated to be
peculiar to the island.—A communication was read from Dr.

Hermann Lurmeister, containing a list of the species of the

Eamellirostral birds of the Argentine Republic, with remarks on
\ heir habits and times of occurrence.—A communication was read
from Dr. W. Peters, containing a list of a collection of small
mammalia recently made by Mr. J. J. Monteiro in Angola.—Dr.

J. E. Gray communicated some notes on a new species of tapir

( Tapinis It'iicogL-iiys) from the snowy regions of the Cordilleras of

Ecuador, recently obtained by Mr. Buckley ; to which were
added some observations on the young spotted tapirs of Tropical
America.

Society of Biblical Archaeology, March 5.—Dr. Birch,

president, in the chair.—Mr. J. W. IJosanquet read a paper
"Concerning Cyrus, son of Cambyses, grandson of Astyages,
who took Babylon ; as distinguished from Cyrus, father of Cam-
byses, who conquered Astyages." In this paper, the learned

chronologist endeavoured to show that, contrary to the received

opinion of historians, Cyrus, son of Cambyses, though leader of

tlie Medes as early as the year B.C. 535, was contemporary with
tiie early part of the reign of Darius Hystaspes ; having taken
the throne of the Persian Empire after the death of his father.

This view he believed to be consonant with the results of recent

discoveries, and afforded a satisfactory explanation of the con-
fessedly difficult chronology of Ezra and the Chaldee writers.

IMr. Bosanquet summed up his argument as having proved :

—

(l) that Cyr-.:s, father of Cambyses, who conquered Astyages,
neither conquered Babylon nor reigned in Babylon, as Ptolemy
assumes in his Babylonian Canon ; (2) that Cyrus, son of
Cambyses, King of Persia, grandson of Astyages, twice con-
quered B.abylon ; but did not reign over Babylon till after his

father's death in B.C. 51S; (3) that Ptolemy's Canon rests

upon no sound authority, either historical or astronomical, as

regards placing the reign of Cyrus at Babylon before the reign of
'Jambyses ; (3) that the alternative reckoning deduced from
Demetrius is to be preferred to that of Ptolemy, as resting upon
Vie dates of three solar eclipses.

Anthropological Institute, March 4.—Mr. G. Harris,

vice-president, in the chair.—Mr. Charles F. Tyrrwhitt Drake
was elected a member.— Captain Richard F. Burton read his

third paper "On Anthropological Collections from the Holy
Land." It contained accounts of the Hamath Inscriptions, fac-

similes of which were exhibited, and of skulls from Siloam. An
interesting discussion was raised on the high antiquity of the

Hamath Inscriptions. Dr. Carter Blake described the human
remains brought by Captain Burton from Siloam, and by M.
Ganneau from the "Tomb of Jesus," near that place; the

former were stated to be undoubtedly Jewish, and the latter of

modern Turkish origin. Mr. J. Gould Avery read a paper "On
Kace-characteristics as related to Civilisation."
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THE HISTORY OF THE ROYAL
IMSTITUTION*

NO other Institution has been so closely associated

with the greatest discoveries of Chemical and Phy-

sical Science during the present century as that which

has its abode in the well-known building in Albemarle

Street. The names of Rumford, Banks, Young, Davy,

Faraday, Tyndall, will always add lustre to its annals
;

nor will it be forgotten that in its laboratory were made
the most famous discoveries of Davy and Faraday. Dr.

Bence Jones gives us in this very interesting volume a

sketch of the history of the Institution, derived from its

own record of proceedings, interspersed with biographical

notices of its founder. Count Rumford,and its most eminent

professors, Garnett, Young, and Davy. Of Faraday we
hear comparatively little. Dr. Bence Jones having sketched

his life in a separate biography ; and with regard to the

eminent men whose present connection with the Institu-

tion is adding fresh popularity to its courses of lectures,

he is altogether silent.

Probably few of the visitors who now attend the lectures

at the Royal Institution, or who crowd to its fashionable

Friday evening reunions, are aware of the object with

which it was originally founded, as shown in the prospec-

tus drawn up by Count Rumford in 1799, from which the

following are extracts :

—

"Proposals for forming by subscription, in the me-
tropolis of the British Empire, a public Institution for

diffusing the knowledge and facilitating the general in-

troduction of useful mechanical inventions and improve-
ments, and for teaching by courses of philosophical
lectures and experiments the application of science to the
common purposes of life :

—

" The two great objects of the Institution being the
speedy and general diffusion of the knowledge of all new
and useful improvements, in whatever quarter of the
world they may originate, and teaching the application of
scientific discoveries to the improvement of arts and
manufactures in this country, and to the increase of

domestic comfort and convenience, these objects will be
constantly had in view, not only in the arrangement and
execution of the plan, but also in the future management
of the Institution.

" As much care will be taken to confine the establish-

ment within its proper limits as to place it on a solid

foundation, and to render it an ornament to the capital

and an honour to the British nation.
" In order to carry into effect the second object of the

Institution, namely, ' Teaching the application of science
to the useful purposes of life,' a lecture-room will be fitted

up for philosophical lectures and experiments, and a com-
plete laboratory and philosophical apparatus, with the
necessary instruments, will be provided for making
chemical and other philosophical experiments."

This basis was adhered to, and these eminently prac-

tical objects were steadily kept in view, as long as the

management remained with the original founders of the In-

stitution ; but it soon passed into the second stage of its

existence. Count Rumford had fixed his residence abroad

* " The Royal Institution : Its Founders and its First Professors." By
Dr. Bence Jones, Honorary Secretary. (London : Longmans and Co. 1871.)

during the latter years of his life, the eminent men
whom he had collected around him, headed by his inti-

mate friend and ally, Sir Joseph Banks, withdrew from its

active management, and its control passed into the hands
of others, whose chief aim was to recruit its exhausted

funds by making the Royal Institution one of the most
fashionable places of resort in London. In this they suc-

ceeded
; but their success was mainly due to the extraor-

dinary interest which centred round the remarkable dis-

coveries of young Davy which signalised the early years

of the century. When we read the history of these dis-

coveries, following one another in quick succession—the
determination of the true constitution of the alkalies and
alkahne earths, potassa, soda, lime, magnesia, the decom-
position of ammonia— each a link in the chain of investi-

gation which produced a complete revolution in chemical
philosophy, we are disposed to query whether future dili-

gent workers in the fields of science will ever again be
rewarded by discoveries of similar gigantic importance.

The sketch of the life of Sir Benjamin Thompson,
Count Rumford of the Holy Roman Empire, as presented

by Dr. Bence Jones, shows a character full of strange

contradictions. A native of North America, during
the War of Independence an ardent Royalist, and
throughout his life imbued with aristocratic principles of
the strongest tinge, he yet spent all his energies in phy-

sical discoveries and mechanical inventions calculated to

ameliorate the condition of the masses, and to promote
the health and comfort of their lives. It was indeed for

the purpose of forwarding this object mainly, as we have
seen, that he projected the establishment of the Royal
Institution. A man of the warmest affections, he yet

compelled his second wife (Lavoisier's widow), to seek
rehef from domestic unhappiness in a judicial separation.

With a remarkable power of attracting around him, and
moulding to his views, the most eminent men in various

branches of science, there were yet few whom he did not
estrange from him by his morbid jealousy, and by the

eccentricity of his conduct. The littlenesses of his cha-

racter will, however, be forgotten in the noble aims and
great results of his life.

We are glad to have recalled to us in this volume the

career of so disinterested a student of Science as Dr.
Thomas Young, and to find a full recognition of his

eminent position as the avant-couri'er of Davy and Fara-
day. Born in Somersetshire in 1773, he showed in his

school-boy days that precocity of intellect and power of

acquiring knowledge in almost any subject presented to

him, which does not always mark the future genius. After

spending the years from fourteen to nineteen as a private

tutor, he became in 1793 a student at St. Bartholomew's

Hospital, presented during the same year a paper to the

Royal Society on the " Structure of the Crystalline Lens,"

and in 1794, at the age of twenty-one, was elected a Fellow

of that body. From 1799 to 180 1 Dr. Young was carrying

on his remarkable series of experiments on Sound and
Light, and in the latter year was appointed Professor of

Natural Philosophy to the Royal Institution. His lectures

however were not considered sufficiently popular for the

audiences that then frequented it, and his connection with

it terminated in 1S03. During the next twenty years of his

life he practised as a physician in London, being connected

with St. George's Hospital. In 1818 he was appointed
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superintendent of the " Nautical Almanack" and secre-

tary of the Board of Longitude, and in 1827, on the

resignation of Sir Humphry Davy, v.-as spoken of as a

probable successor to his office of President of the Royal

Society, Davies Gilbert, however, being chosen. He

died in 1S29, at the age of 56, and his character was thus

drawn by his intimate friend Sir Humphry Davy :

—
" A

man of universal erudition and almost universal accom-

plishments. Had he limited himself to any one depart-

ment of knowledge, he must have been first in that

department. But as a mathematician, a scholar, and a

hieroglyphist, he was eminent ; and he knew so much
that it was difficult to say what he did not know."

Sir Humphry Davy's brilliant career, and especially

that portion of it which contributed so greatly to the fame

and success of the Institution with which he was con-

nected, is drawn in detail by his biographer ; and the

faihngs in his character and in his life which obscured its

lustre to his contemporaries' are in no way concealed.

The following contrast of the characters of Davy and of his

pupil and successor, Faraday, will be read Avith interest :

—" Whenever a true comparison between these two nobles

of the Institution can be made, it will probably be seen

that the genius of Davy has been hid by the perfection

of Faraday. Incomparably superior as Faraday was in

unselfishness, f xactness, and perseverance, and in many

other respects also, yet certainly in originaHty and in elo-

quence he was interior to Davy, and in love of research

he was by no means his superior." As early as 1804, when

Davy was only twenty-si.\. Dr. Dalton consulted him as

to the best mode of preparing his lectures, and described

him as "a very agreeable and intelligent young man, the

principal failing in whose character as a philosopher is

that he does not smoke ;" and within two or three years

from that time he had made the discoveries which have

immortalised his name.

Dr. Bence Jones does not carry down the history of

the Royal Institution beyond 18 14, when it became as

closely associated with Faraday's career as it had pre-

viously been with Davy's. We have seen what were the

primary objects for the promotion of which the Institution

was founded ; and we know also the great work which

it effected during the first ten years of its existence.

These special purposes soon gave way to the eft'ort, as

our author expresses it, after striving to be fashion-

able ; and the fashionable element has continued to be

the most prominent feature in its subsequent life to the

present day. Something is, no doubt, gained by making
scientific subjects one of the ordinary topics of conversa-

tion in West End salons; the continuation of the History

of the Royal Institution, which will have to be written

twenty years hence, will show whether this object is com-

patible with the carrying on of original investigations

which will add to the sum of our knowledge of the laws

of Nature.

OUR BOOK SHELF
Une ExpA-ience relative d la Question de la Vapejir

Vesiculaire. Par M. J. Plateau. (Brussels : F. Hayez.)

The elder Saussure, and after him De Luc, considered it

to be an established fact that clouds are formed of little

hollow globules, which Saussure designated vesicular

vapours, or vesicles. These vesicles, having a structure

similar to the soap bubble, were assumed to be capable of

floating in the atmosphere and of remaining suspended
in it so long as their physical condition was unaltered.

When they became resolved into drops of water they

formed rain. The same structure was assigned to the

cloud formed by the condensation of the vapour ol boiling

water in air colder than itself. M. Plateau has endea-
voured to put this view of the vesicular constitution of

vapour to the test of experiment. With this view he has
taken advantage of a method devised by M. Duprez, for

inverting a wide tube (20mm. in diameter) full of water,

so that the water may remain suspended in the tube. By
means of a narrow tube drawn out at one end, so as to

present an orifice of o'4mm. in diameter, he succeeded

in obtaining small hollow globules of water of less than a
millimetre in diameter, and tiMnsporting them under the

free surface of the water, suspended in the wide tube. As
soon as contact was established with that surface, the

little bubble became detached, and the air which it con-

tained penetrating into the liquid, mounted through it.

The experiment, on being several times repeated, gave
always the same result. M. Plateau has applied this

method to the cloud formed when water is boiled in free

air. " Let us imagine," he s tys, " that at a certain distance

from the surface of the water suspended in the wide tube,

a current of visible vapour of water arise?. If this vapour

is composed of vesicles, each of them which comes into

contact with the liquid surface must introduce into the

water a microscopic bubble of air, which will immediately

begin to ascend, so that the whole will form in the water

of the tube a cloud which will rise slowly in it, and alter

its transparency." In making the experiment, no cloud

was produced, and M. Plateau concludes, in conformity

with the view now generally held by physicists, that the

vesicular state of vapour has no real existence. He dis-

cusses objections which may be raised to his experiment,

such as the possible solution of the bubbles of air in the

water, the bursting of the bubbles at the surface of the

water and the escape of the air contained in them, or

their rolling under the surface of the water till they reach

the margin of the tube and thus get away ; and shows
satisfactorily that these objections do not invalidate the

result at which he has arrived.

Clicinical Notes for the Lecture Room, on Heat, Laws of
Chemical Combination, and Chemistry of non-Metallic

Elements. By Thomas Wood, PhD,, F.C.S. Pp. i8l.

(London : Longmans, Green, and Co.)

On reading this volume the author's intention is plainly

manifest ; the book has been written principally for the

use of students preparing for the matriculation examina-

tion at the University of London. It has been written as

concisely as possible, rendering the task of '' cramming "

the subject more easy of attainment. For such a purpose

we certainly can recommend this book ; but for beginners

who wish to study chemistry we think it has several
'

faults. One of them is that such a comparatively large

amount of the book is devoted to the subsidiarv subject, ;

Heat, almost a quarter of the text being thus occupied.
,

The article on thermometers, for instance, occupies no
.

less than nine pages, which strikes us as being rather out

of proportion to the remainder of the book. A second

fault is the almost complete absence of any such details ;

as would enable a student to repeat the experiments men-
tioned in the te.xt. This we think is a fault which would
tend to make the beginner get up his subject parrot-like,

'

a method which is certainly not to be desired. The
,

chemistry of the non-metallic elements only occupies
'

eighty-five pages of this volume ; the definitions and laws •

of chemical combination occupy another thirty-eight ^

pages. The explanations, in the majority of instances, are
,

clearly expressed, the f.icts of the case being stated in as

few words as possible. A few of the definitions can

scarcely be considered good ; one, in particular, is "that
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a compound of any non-metal with. a metal is a salt of a
metal." This would, of course, include such bodies as

antimonetted and aisenetted hydrogen, hydride of copper,

and so on. The definitions of acids and bases, too, are

weak. It may almost be mferred that such is the case, by
the manner in which the author uses the term acid

;

N^03 is called nitrous acid ; LO5 iodic acid, and, in the

same line, HBrOj bromic acid ; B^O- boracic acid, and
so on. There is one thing which the author tells us which
is a curiosity in chemical history. On page 38 it is

stated " some few of the elements receive their symbols
from the names given to them by the ancients

—

e.g. Iron

(Fe.) from Fetrum, Sodium (Na.) from Natrium." We
certainly were under the impression that Sodium was
discovered in 1807 by Sir Humphry Davy. A number of

questions are appended to the book which will be found
very useful to those employed in teaching.

LETTERS TO THE EDITOR
[The Editor does not Jiold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Ocean Currents

Surely Mr. Ferrel must have misapprehended my arguments,

or he would not have advanced the case of the tides against me.
Undoubtedly the ocean will sink to its eld level when the lifting

force of the moon is withdrawn, even though the height to which
the waters are raised may not e.xceed an inch. I agree also with

what he says in regard to the improbability of ocean currents

being caused by the heaping up ol the waters by the winds. I

believe that this erroneous view of the matter has done more real

mischiei to the wind theory than all the arguments advanced by
the advocates of the gravitation theory put together. Tue notion

that because the winds are applied to the surface of the ocean
they can produce only surface drift is an error of a similar

character.

I shall shortly refer to an important point bearing on the in-

fluence of rotation overlooked both by Dr. Coldmg and Mr.
Ferrel. In my last paper in the Pliil. Mag., October 1871,

p. 266, there is a trifling mistake to which I snail also refer.

Edinburgh James Croll

Science Stations

Allow me to say a few words in reply to your editorial of

Feb. 29. It does seem to me to be a pity to " run the risk of

spoiling a good work " by multiplying suggestions and urging

counter claims. It is not quite fair that when biologists start a

proposal for obtaining a necessary but costly aid to their studies,

the devotees of other sciences should exclaim, "Oh, we must
have one, too !

" If all speak at once in this way no one will

be heard, and we shall get no stations of anysoit. Probably
the writer of the article is not aware of the expense and require-

ments of a zoological station, otherwise he would not propose
to increase the difficulty by thrusting a meteorological and astro-

nomical observatory on the backs of its promoters, and then ob-

serve that "the outlay need not be heavy." It is notorious that

there are meteorological and astronomical observatories in almost
every part of the globe ; but there is nothing of the kind for

zoology. .Under these circumstances it is to me a disappoint-

ment that the sugges'ion for zoological stations meets with what
looks like a somewhat selfish criticism, in place of unqualified

support, at the hands of physicists.

As to the station in England, I do not gather from Dr. Dohrn's
article that he proposes to separate teaching entirely, or

even partially, from the stations. He leaves it alone. " Teach-
ing" can come or go just as those who deal in it may please

;

but that instruction in rudimentary zoology should be a chief

object of the station is a proposal of the same nature as w"uld
be that to make use of Greenwich Observatoiy for giving lessons

in the outlines of astronomy, and is not entertained by him for a

moment. It no doubt would be a very good thing that students

from Cambridije and Oxford and London should spend s ime
time in a zoological station ; and it would also be good for others

of them to work ia a lead or copper mine, or pass a few nights

in an astronomical observatory ; but we cannot urge the wants
of these particular students as any reason for the maintenance
of these three things. The primary object for which zoological
stations will be erected—one for which it is to be hoped that

the Universities, as well as scientific societies and priva'e indi-

viduals, will be ready to subscribe money—is the prosecution of
science.

'- We claim for biology now a place of far higher importance in

the scheme of human i<nowledge than she has occupied hitherto.

She has proved h-r claim to the respect and mo-t serious atten-

tion of men by the discovery of the principles and detailed laws
of evolution—a discovery which has more widely influenced
human thought than has any other produce of modern science,

and must continue long so to do. We are no longer content to

see biology scoffed at as "inexact," or gently dropped as "natu-
ral history," or praised for her relations to medicine. On the
contrary, biology is the science wh ise development belongs to
the day. At tliis moment s'>e U deserving of more attention,

more material aid, more assistance in her young growth, than
any other human science. Her youthful performances, her
hopeful stride onward=, promise more alracidmt results fr>m
pecuniary aid given to her than can be hop^d for from her older
sisters, who have "settled in life." If bology requires "stations,"
she ought to be gladly supplied with them.

I must protest against the notion—urged in your article only,
I imagine, as a joke—that without "teaching" (whatever that

may mean) there would be danger of a zo dogical station be-
coming the home of a narrow zoological clique. The connection
is not explained, .and I do not think any of your readers will

see it. Are observatories the homes of narrov astronomical
cliques? Are telescopes without professors liable to become the
resort of ambitious young persons, anxious chiefly to discover
hydrogen flames where nobody had foumt them before ? I do not
believe a bit in the narrow clique sugge-^tion. Teaching bodies
breed them much more rapidly and naturally than do working
bodies. And as to the privat-docenr, anxious to discover a
notochord, or the ama eur astronomer hunting for hydrogen
flames, I would most gla'llysee them multiplied exceeding abun-
dantly. Would that we could obtain the insutulion of " privat-

docents" in English Universities ; by simply erecting a zoological

station, would that we could infuse some of their kind of ambi-
tion—one of the best a man can have—into English students.

Naples, March 4 E. Ray Lankester

[*»* The article to which our correspondent refers was written
by a distinguished biologist.

—

Ed.]

The Etymology of "Whin."
The following is from Jamieson :

—

"Quliyn, Quhin-Stanc, s.

i. Green-stone ; the name given to basalt, trap, &c. . . .

Isl. h'u'ijna, resonare, hwin, resonans, q. ' the resounding
stone.' " " Whin, whinstane, s. Ragstone or toadston^."
Whin or gorse, the name given to Ulex euroisus. common

furze, is from a different root, being traced to Welsh elnuynyn —
weed. A. Hall

Your correspondent, Mr. W. R. Bell, will find a derivation

given for "Whin" injamieson's " Scottish Dictionary, " where,
under the name Qiihyn or Qnhiii, it is referred to the " I-landic

liwijiia, resonare," "hwin, resonans, q. the resounding stone,"

probably from the resonance emitted on its being struck. It is in

all likelihood the same as the word wiiiiie, and the root is present
in both Celtic and Teutonic tongues, e.g. :

—

Welsh .... Cmyno, to complain
Irish .... Cuinead, mourning (?)

Islandic .... hwijna (as above)
Danish .... /nine, to whistle

German .... weinen, to weep
Compare also the Latin hinnio, to neigh.

F. DE Chaumont
Oakland, Woolston, March 15

Webster, in his Dictionary (9th edition, 1S62), says in ex-
plaining this word, which is known all over England, that it means
weeds, gorse, furze, waste growth, from the V\ elsh Clmyn. That
it is "a provincial name given to basaltic rock, and applied by
miners to any kind of dark coloured and hard unstratified rock

which resists the pick,"
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Theie is also " -a'/iin-axc," an instrument for extirpating whin

from land.

The Scotch form of whin is qu/iyn.

March 16 John Jeremiah

The Aurora of February 4

This Aurora was seen throughout Europe, inc'uding Russia

and Constantinople, in Egypt, in the Mauritius, and in India.

May not all auroras pervade the atmosphere around the entire

globe and be visible wherever night prevails with a sufficiently

clear sky ? And so may not the southern and northern aurora

belong to one and the same universal aurora ?

George Greenwood
Alresford, March 16

I see notices in the English papers of a great aurora seen in

all parts of Scotland, England, and even as far south as Alex-

andria in Africa. It may be interesting for your readers to know
that it was visible here on the same evening—Sunday, Febioiary

4. I saw it first at 6.30 P.M., and at various times after that

until 10.30, after which I did not look out of doors. There were

no streamers, and the peculiarity of the appearance was that it

was in all directions, and less in the north than in the west and

east. It presented the appearance of a dull red fog, in shifting

masses, and more like the haze I observed here in i86i, when
tlie earth was said to have passed through the tail of the comet

of that year. Auroras are very rare in tliis latitude, but we have

had four or five displays in fifteen months : one so bright as to

excite the alarm of fire, and to call out the fire department.

George S. Blackie
Nashville, Tennessee, U.S., Feb. 27

Barometric Depressions

By the introduction of parenthetical sentences between words,

which do to some extent represent my meaning, though they are

not mine, as the inverted commas w-ould imply, and by tlie

omission of the main point of his own argument, Mr. Ley has

presented as mine certain propositions which may well appear to

him and to every one who reads them, rot only irreconciieable,

but sheer nonsense. As these parenthetical interpolations are

Mr. Ley's own, and as the point in his argument to which I took

exception was not the application of Buys Ballot's Law, but his

proposition—shortly stated—that revolving storms are caused by

heavy rain, I conceive that his version of my views, which may
be funny but is certainly incon'ect, is scarcely worth the serious

attention of any one.

As to the rest, it is a great thing, in any branch of science, to

establish points beyond the reach of further argument or doubt.

The depression of the barometer in summer over a great part of

Asia has hitherto seemed one of the most curious and difficult

problems in Physical Geography. We now know all about it.

There is no more room for doubt. It is "really due" to the

rarefaction of the air. Mr. Ley says so. What, how, why,

when, or where, are details far too commonplace for him to enter

upon.
The whole subject of barometric changes, and their relation

to strong winds or storms, is one of extreme difficulty ; and, in

the present state of our knowledge, we can do little more than

guess at or discuss the probable solution of the many questions

that arise out of it. From the off-hand way in which Mr. Ley
disposes of them, or wishes them disposed of, it would appear

that he has not yet arrived at even an appreciation of their diffi-

culty. This is the real point on which we are at issue ; the range

of his study has been too confined. A more general application

of his industry will, I hope—should he again meet me in my
capacity of critic—relieve me of the necessity of making remarks

unpleasant for him to read, or for me to write.

J. K. L.

The Meteor of March 4

I have been looking out for some corresponding notice of a

meteor seen here on March 4, but hitherto in vain. At first I

hoped that the interesting accounts from Ireland, published in the

last number of Nature, might have referred to the same
phenomenon ; but I soon found that the dates were discordant,

and I now beg to forward the following brief notice of the earlier

one :

—

On the above-mentioned evening, about yh. 40m. P. M. railway

time, a brilliant meteor was noticed by my gardener Thomas
Wood. According to his account it appeared about 20° or 30°

above the N. horizon as a ball of red lire passing rapidly from

W. to E., about one-lhird as large as the full mo jn, with a tail

seven or eight times its diameter in length, the portion nearest

the head being reddish ; but changing at about one-third of its

length to green, which was especiallydistinct towards its tapering

point. The head seemed to be surrounded by some sparks. It

threw such a hght upon the ground as to show all the growing

wheat in the field through which the spectator was passmg. The
course was rather descending, and it went out suddenly without

coming down to the horizon. I have heard of only one other

person in the neighbourhood who saw the light cast by the

meteor, and who described it as extremely brilliant. It is

singular that it has not been more generally noticed. The
especial interest attached to it is the fact that, in common with

the one observed only four days later in Ireland, its course was

in the unusual direction of the earth's motion.

Hardwick Vicarage, Hay, March iS T. W. Webb

THEODOR GOLDSTUCKER

T7OR the following particulars of the career of the late

^ Prof. Goldstiicker we are indebted mainly to the

Academy and Triibucr's Orie/ital Record

:

—

•

By the death of Theodor Goldstiicker, at the early age
of fifty-one, philology has lost one of its greatest scholars,

and society, what it can still less afford to lose, one of the

noblest and most disinterested of men. Born at Konigs-
berg, in Prussia, he began the study of Sanskrit, for the

profound knowledge of which he has since become so

famous throughout the world, under Prof Peter von
Bohlen, at the University of that town. He continued

this study undei- Profs. August Wilhelm von Schlegel and
Christian Lassen at Bonn. He afterwards resided for

some time at Paris, where he enjoyed the friendship of

men of the greatest distinction, such as Burnouf, Letronne,

&c. He then resided at the University of Berlin, where
he began soon to display great scholarly activity. Alex-

ander von Humboldt formed already at that time a very

high estimate of the capacities of the young scholar, whose
aid, in several very difficult questions of Indian philosophy,

he gratefully acknowledged in his " Kosmos."
After the reaction of 1848-9, Goldstiicker came over to

England for the purpose of assisting Prof Wilson in the

preparation of a new edition of his Sanskrit Dictionary.

For this new edition no material whatever existed save the

dictionary itself in its printed form. Goldstiicker, never-

theless, undertook its revision single-handed ; and the

immense proportions which under his hand the first six

parts assumed (480 pp. without getting to the end of the

first letter) rendered the completion of the work by one
man or in one generation impossible. Many thousands
of notes and references for this and other works, the

result of an unremitting study of the MSS. treasures at

the India House, &c., are left behind ; and we are glad
to learn from the Acadeiity that the report in some of the

newspapers that the deceased had left directions in his

will for their destruction is without foundation.

The earliest work undertaken by Goldstiicker was the

translation into German of the " Prabodha Chandrodaya,"
a theologico-philosophical drama, by Krischna Mi(;ra, to

which Professor Rosenkranz wrote a Preface. In 1 861

he published, as an Introduction to a Fac-simile Edition

of tlie " Manava-Kalpa- Sutra," an investigation of some
literary and chronological questions, which maybe settled

by a study of Panini's work, under the title ot " Panini,

his place in Sanskrit literature." Goldstiicker also edited

the text of the "Jaiminiya-nyaya-mala-vistara," of which
work 400 pages in large quarto are in type.
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For the last two years he has been engaged in carrying
through the press, for the Indian Government, a photo-
hthographic edition of the " Mahabhashya," of which 300
pages still remain to be done. By his decease, what may
be called the "traditional" school of Vedic criticism,

which gives to the interpretations of native tradition the
preference over those derived from comparative philology,
ceases to have a European representative. His manu-
script of a Sanskrit grammar has long been finished, and
it is hoped that this work, which is likely to revolutionise

the teaching of Sanskrit in many respects, may be allowed
to see the light. The great psychological value as an
educational instrument which he attached to the Sanskrit
language, if properly taught, was well known to his

]

friends ; and it w;5s through his advocacy that a commit-
j

tee of the professors of University College, London, was
I appointed to report on the desirableness of making Sans-

j

krit an integral part of all the degree examinations in the

I
University of London.
Of the philosophical literature of India, the '''Mimansa,"

I

from its close connection with grammatical researches,
I engaged his chief attention ; some fruit of his labours in

this field is a nearly finished edition, prepared for the
Sanskrit Society, of Madhava's " Jaiminiya-nyaya-mala-

I
vistara" (1865).

It was however GoldstUcker's thorough familiarity with
the legal and ceremonial literature of the Hindus which

! rendered his advice of so much value to the Indian
Government. A paper recently published by him " On
the Deficiencies in the Present Administration of Hindu

i Law" (Triibner, 1S71), contains an exposure of the frequent
failures of justice arising from the misunderstandings of

native codes, which disgrace our Indian administration.
Besides some papers in the Keader and the Atlicna-um,

Goldstiicker contributed an excellent essay on the "Maha-
;

\AAxdii.2i" \.o\^e. Westminster Revieiv m April 186S ; and
i among his papers will be found a copy of the great Eastern

epic collated with the best European MSS. His library

is, we are glad to hear, to be kept together.

Dr. Goldstiicker was Professor of banskrit in LIniversity

College, London, President of the Philological Society, a
member of the Council of the Asiatic Society and of the
Association of the Friends of India.

REPORT OF THE ASSOCIATION FOR
THE IMPROVEMENT OF GEOMETRICAL
TEACHING
A T the Second Annual Meeting of this Association,

-^~^ held at University College, London, on January 12,

Dr. Hirst, the president of the association, delivered the
following address :—

In opening the proceedings of this, the Second Annual
Meeting of the Association for the Improvement of Geo-
metrical Teaching, I ain glad to be able to congratulate
you on the decided progress which has been made during
the past year towards the realisation of >our views. The
discussions recorded in English journals, and the recep-
tion given to recendy published text-books on geometry,
unquestionably indicate that public opinion is far more
inclined now than it was a few years ago to entertain the
notion of an improved exposition of the elements of geo-
metry. We are no longer warned that to touch that edi-

tion of Euclid to which, for more than a century, we have
paid such literal homage, would be to ruin the teaching
of geometry. On the contrary, it is now generally ad-
mitted that, without departing from the admirable e.xacti-

tude and geometrical purity of Euclid's elements, we
ought to be able, by judicious revision and extension, to

bring them more into harmony with the scientilic methods
and the habits of thought of our own day. I alluded last

year to the retrograde step that had been taken in Italy

on this question of the teaching of geometry. The an-
nouncement excited much interest in England, though
the true purport of the Italian movement was, I fear,
slightly misunderstood. I have, therefore, thought it my
duty to procure original documents, to make inquiries
into the success of the Italian movement of 1867, and also
to ascertain the present aspect of geometrical instruction
in that country. 1 hold in my hand the historically in-
teresting document which was issued by the Italian
Government in 1S71. It contains instructions and pro-
grammes relative to the teaching of mathematics in their
Ginnasi and Licei* Before quoting it I may observe
that the Ginnasio is essentially a classical school, mathe-
matics being studied only in its fifth or highest class, and
then only for five hours a week ; and that in the Liieo the
instruction is still to a great extent classical, though less
exclusively so. Here, as the pupil advances through its

three classes, mathematics, physics, natural history, and
philosophy become more and more prominent as subjects
of study. The instructions, as already observed, relate
solely to the teaching of mathematics in these classical
schools ; nevertheless, the following introductory remarks
on the objects of mathematical study are, I venture to
think, applicable to all schools in which the foundation
of a truly liberal education is to be secured :

" Mathe-
matics should not be looked upon as a mere collection
of intrinsically useful propositions or theorems of which
boys ought to acquire a knowledge in order to be able to
apply them subsequently to the practical purposes of life.

The study should be regarded principally as a means of
intellectual culture, directed towards the development of
the faculty of reasoning, and to the strengthening of that
just and healthy judgment which serves as the light
whereby we distinguish truth from that which has but the
semblance thereof."

Afcer describing the course of instruction in arithmetic
and algebra best suited to the end in view, the document
before me proceeds thus :— " In order to give to the in-
stiuction in geometry its maximum intellectual efficacy,
and at the same time to bring the subject-matter within
reasonable limits, it will suffice to follow, in our schools,
the example of English ones by returning to the elements
of Euclid, universally admitted to be the most perfect
model of geometrical rigour." It would be a grave error
to suppose that it was the good results on geometrical
teaching of our adherence to the elements of Euclid that
induced the Italians to return to them. Although England
is made, in some measure, responsible for the step taken,
we know from sources alluded to in my address last year
that the main object in taking it was to purge from Italian
schools the many worthless books which private enter-
prise had succeeded in introducing, and by no other means
than the one adopted could the Italian Government, in
the opinion of their advisers, have achieved this end with
sufficient promptitude and impartiality.

The real motive of the order issued in 1867 is a little

more apparent in the following passage from the In-
structions, wherein allusion is made to the practice, then
prevalent, of striving after a deceptive facility of treatment
by the introduction of algebraical processes in place of
geometrical reasoning :

" The instruction in geometry is
to extend to the first six, and to the eleventh and twelfth,
books of Euclid, and to be followed by lessons on the
most essential propositions of Archimedes relating to the
measure of the circle, of the cylinder, of the cone, and of
the sphere. Taught by the method of the ancients,
geometry is easier and more attractive than the abstract
science of number ; hence,instead of postponing geometry
to algebra, one part of the subject (the first book) is

assigned to the fifth class in the Ginnasio, and another
(the second and third book) to the first class of the Licco.
The teacher is recommended to adhere to the method of

* Instruzione e Programmi, per I'lnsegnamenlo dclU Malcmatici nei
Ginnasi e nei Licei, approvali con R. Dccreto, 10 Ottobre, 1867.
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Euclid, as the one best fi'ited to establish in the youthful

mind the habit of thoroughly rigorous reasoning ; above

all, he is not to impair the purity of the ancient geometry

by transforming geometrical theorems into algebraic

formula;, that is to say, by substituting in place of concrete

magnitude—such as lines, angles, superfices, volumes

—

their respective measures ; on the contrary he is to ac-

custom his pupils to reason always on the magnitudes

themselves even when their ratios are under contempla-

tion. It is only after the propositions of Euclid and of

Archimedes, mentioned in the programme, have been

mastered that formula; are to be deduced for practically

determining the areas of rectihneal figures, the area of

the circle, the length of its circumference, and the magni-

tudes of the surfaces and volumes of prisms, pyramids,

cylinders, cones, and spheres."

The measures taken by the Italian Government in

1867 have, I am informed, fully answered the expectations

of the mathematicians who recommended them. A taste

for rigorous and purely geometrical methods has been

revived, and the ground has been cleared for further ad-

vances. That such advances were contemplated from the

first is obvious from the following passages, with which

the Professors Betti and Brioschi—two of the most dis-

tinguished mathematicians of Italy—concluded their

preface to the nciv edition (based on that of Viviani) of

the Elements of Euclid, with which classical schools were

supplied in 1867 " Profoundly convinced that it is only

through the eminent qu\lities of precision and clearness

which distinguished Euclid's Geometry that we can hope,

in seeking to promote the intellectual development of our

youth, to secure those results at which all civilised nations

aim when they give to geometrical instruction so im-

portant a place in public instruction, we have undertaken

the publication of an edition of the elements with the

fixed intention of improving it whenever new foreign

publications and the experience gained m our own schools

shall have shown that improvements are desirable. We
trust that professors in L/cei will help us in this work.

We shall gratefully accept their observations and sug-

gestions."

Experience, however, has gone further than was here

aniicipated ; already there appears to be a demand for

something beyond a revision of Viviani's edition of Euclid's

Eltments. In the Gazzctta Uffichxlc of the kingdom of

Italy, published at Rome, 1 find that on the 2nd of Decem-
ber last an announcement was made by the authority of

the Minister of Public Instruction, to the effect that in

1873 a prize of 2,500 lire (about 100/) would be given to

the author of the best " Treatise on Elementary Geometry
which shall adhere rigorously to the method of Euclid,

and contain, besides the subject-matter in the programme
of 1867, those portions of the science, developed since

Euclid's time, which are now to be found in all elements

of geometry adopted as text-books in the classical schools

of the most cultured nations." 1 forbear to attempt to

determine what would be the rank of England amongst
cultured nations if she were judged by this standard of

the introduction of post Euclidean matter into school text-

books. I prefer to see in the announcement merely an
encouragement to proceed with our self-imposed task of

endeavouring to bring up the teaching of geometry and
the text-book we employ to the level of the science of our

day. In Italy this can be done more promptly than in

England. Our Government cannot, with a stroke of the

pen, alter the entire character of the instruction given in

English schools. With us improvements are of slower

growth, and it is by operations less surgical in their cha-

racter that obstructions to their growth have first to be
removed. It is, in fact, the function of associa'ions like

our own to endeavour to remove unreasonable prejudices

ag.iinst changes in the English habit of teaching geometry
by bringing prominently forward the defects which we
find to exist, and the improvements which we desire to

see introduced. Let me now turn, therefore, to the work
done by this association during the past year. You will

recollect that members were invited to prepare pro-
grammes and syllabuses of text-books on geometry in ac-

cordance with their own views. The primary object in

making this request was to ascertain what amount of

unanimity at present prevails amongst teachers. The in-

vitation was accepted by many, and the syllabuses received
were referred to two committees, one meeting at London
and the other at Rugby. Although the occupations of

many of us, and our distances asunder, rendered it very
difficult to secure concerted action, a report has at length
been prepared, and will be this day submitted to ycai.

With respect to the resolutions and recommendations
embodied in this report, I will for the present confine my-
self to the statement that the main object they are in-

tended to further is a practically useful degree of confor-

mity amongst teachers during the present transitional

state of matters. No attempt has been made to prepare
any detailed scheme or programme of elementary geome-
trical study. This last difficult task, however, although
postponed, is not, as you will hereafter see, abandoned.

Although the assertion may partake of the character of

a truism, it cannot be too often insisted upon, that how-
ever necessary it may be to have good text-books, it is far

more necessary to have good teacliers ; that, in fact, good
text-books are useful principally by the aid they render in

forming good teachers and in furnishing students with an
accurate record of what they have been taught. In teach-

ing, one might say, there is vis vi'iui—actual energy
;

whereas in a text-book, however good it may be, the dis-

ciplinal energy is at most potential. The text-book,

indeed, to be properly used, should always be subordinated
to the teaching ; but to do this it is absolutely essential

that the teacher should, by his own study, have risen not
merely up to, but above, the level of the text-book he em-
ploys. Until he has so mastered the subject that it has
become plastic in his hands, his teaching must necessarily

remain defective; for geometrical truth, it must be le-

membeied, has, like all other truth, many sides, and no
text-bool; can present all, or necessarily the one which, to

individual pupils, is the most accessible. Alternative

methods of demonstration, inquiries into the interdepen-

dence of propositions, judicious variation of data, and
just discrimination between the contingent and necessary
properties of figures ; these and numerous other matte: s,

all essential to geometrical culture, can only be properly
supplied by the teacher ; no te.xt-book could be weighted
with them. Above all, it is to him that we must mainly
look for the cultivation of that scientific method of inquiiy

under whose guidance solely problem-solving can be
raised in character above what has been termed " exalted

conundrum guessing," and acquire its full educational
value.

The interdependence of geometrical propositions above
alluded to, as one of the subjects to which teachers should
habitually direct the attention of their pupils, is mainly
logical in character, but nevertheless most essential to

geometrical culture. Every one will admit the primary
importance of habituating the student to extract its full

logical significance from every proposition he establishes,

to recognise eajh proposition readily under different,

although logically equivalent forms of enunciation, and
thus to discriminate accurately between the cases where
mere logical deduction from antecedent propositions is

requisite, from those which require the introduction of
iurihex geoiiiet/ical considerations. Obvious as this may
be, it is rarely sufficiently attended to by teachers, and
even in approved text-books, ancient as well as modern,
we not unfrequently find remarkable instances of the
absence of the discrimination to which I refer. The ninth

proposition of the third book of Euclid is now a well-

known case of the kind. Geometrical apparatus is there

employed to demonstrate, indirectly, what had virtually
;
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been already proved in the seventh proposition. Having
proved that from a point zvhich is not the centre tliree

equal straight lines cannot be drawn to the circumference

of a circle\^\'0^. 7), it was wholly unnecessary to prove

that the point from which tliree equal straight lines can

be drawn to the circttmfereTice must be the centre of the

circle (Prop. 9).

The two theorems are, in fact, contra-positive forms, one
of the other ; the truth of each is implied, when that of

the other is asserted, and to demonstrate both geometri-

cally is more than superfluous ; it is a mistake, since

the true relation between the two is thereby masked.
There can be no better proof of this than the fact that

the above defect in exposition remained undetected for

centuries. Another, though less striking, e-xample of the

same kind is presented by the 1 6th and 27th propositions

of the first book. Few intelligent boys fail on first read-

ing the 27th to note the oddity of giving to two parallel

lines a dagger-like shape in order to prove indirectly that

"if a straight line falling on two other straight lines make
the alternate angles equal to each other, these two straight

lines shall be parallel." It is certain, however, that few

of them ever discover that the proposition has virtually

been proved before, that it is in fact the contra-positive form

of the 1 6th, since the latter is obviously susceptible of

being thus enunciated :
" If two straight lines meet one

another, a straight fine falling on them will not make the

alternate angles equal."

The late Prof, de Morgan, to whose keen penetration we
owe the detection, not merely of the above defects in

Euclid, but of many others, strongly and justly insisted

upon the necessity of a more logical study of the elements

of geometry.

I do not advocrte the introduction of more y<;;7«(z/ logic

into elementary geometry, but simply the cultivation of a

logically severer habit of thought, and the more frequent

application of those simple rules of reasoning by means
of which tedious reiteration may be so often obviated,

and, as a consequence, clearness of insight promoted. As
an instance of such a rule I may mention that very useful

one according to which " the converse of each of a series

of demonstrated theorems is necessarily true if of their

several hypotheses, as well as of their predicates, it can

be said that one must be true, and that no two of

them can be so at the same time." A conviction

of the general validity of this rule is readily imparted,

even to your pupils, by first selecting familiar instances

and then generalising ; and, once imparted, they are put

in possession of the instrument whereby converse propo-

sitions in geometry are most freciuently and satisfactorily

established.

In conclusion, I may observe that it is chiefly by the aid

of general rules, such as those just alluded to, that the

mechanical details ;0f demonstration become sufficiently

subordinated to allow a complete grasp of the whole sub-

ject to be acquired ; they serve, in fact, as the thread on
which the isolated propositions of geometry, like beads,

have to be strung before they can be properly viewed.

THE YELLOWSTONE PARK

THE following, reprinted from the " Reports to Con-
gress" of the United States, will serve to show the

zeal displayed by the American Government for the im-
provement of the people. We regret that we are unable
to reproduce the accompanying maps :

—
" The Bill now before Congress has for its object the

withdrawal from settlement, occupancy, or sale, under the

laws of the United States, a tract of land fifty-five by sixty-

five miles, about the sources of the Yellowstone and
Missouri Rivers ; and dedicates and sets it apart as a

great national park or pleasure-ground for the benefit

and enjoyment of the people. The entire area com-
prised within the limits of the reservation contemplated
in this Bill is not susceptible of cultivation with any
degree of certainty, and the winters would be too severe

for stock-raising. Whenever the altitude of the mountain
districts exceed 6,000ft. above tide-water, their setrlement

becomes problematical unless there are valuable mines to

attract people. The entire area within the limits of the

proposed reservation is over 6,000ft. in altitude, and the

Yellowstone Lake, which occupies an area 15 miles by 22

miles, or 330 square miles, is 7,427ft. The ranges of

mountains that hem the valle\ s in on every side rise to the

height of 10,000ft. and 12,000ft, and are covered with snow
all the year. These mountains are all of volcanic origin,

and it is not probable that any mines or minerals of value

will ever be found there. During the months of June,

July, and .'\ugust,the climate is pure and most invigorating,

with scarcely any rain or storms of any kind ; but the

thermometer frequently sinks as low as 26°. There is

frost every month of the year. This whole region was in

comparatively modern geological times the scene of the

most wonderful volcanic acdvity of any portion of our
country. The hot springs and the geysers represent the

last stages—the vents or escape-pipes—of these remark-
able volcanic manifestations of the internal forces. All

these springs are adorned with decorations more beautiful

than human art ever conceived, and which have required

thousands of years for the cunning hand of nature to

form. Persons arc now waiting for the spring to open to

enter in and take possession of these remarkable curi-

osities, to make merchandise of these beautiful specimens,

to fence in those rare wonders so as to charge visitors a

fee, as is now done at Niagara Falls, for the sight of that

which ought to be as free as the air or water.
" In a few years this region will be a place of resort for

all classes of people from all portions of the world. The
geysers of Iceland, which have been objects of interest

for the scientific men and travellers of the entire world,

sink into insignificance in comparison with the hot springs

of the Yellowstone and Fire- Hole Basins. As a place of

resort for invalids it wdl not be excelled by any portion of

the world. If this Bill fails to become a law this session,

the Vandals who are now waiting to enter into this wonder-
land will, in a single season, despoil beyond recovery

these remarkable curiosities which have required all the

cunning skill of nature thousands of years to prepare.
" We have already shown that no portion of this tract

can ever be made available for agricultural or mining
purposes. Even if the altitude and the climate would
permit the country to be made available, not over fifty

square miles of the entire area could be settled. The
valleys are all narrow, hemmed in by high volcanic

mountains like gigantic walls.
" The withdrawal of this tract, therefore, from sale or

settlement takes nothing from the value of the public

domain, and is no pecuniary loss to the Government, but
will be regarded by the entire civilised world as a step of

progress and an honour to Congress and the nation.

Department of the Interior,

Washington, D. C, January 29, 1872

Sir,—I have the honour to acknowledge the receipt of your
communication of the 27th instant relative to the Bill now pend-

ing in the House of Kepresentatives dedicating that tract of

country known as the Yellowstone Valley as a national park.

I hnnd you herewith the report of Dr. F. V. Hayden, United

States geologist, relative to said proposed reservation, and have
only to add that I fully concur in his recommendations, and trust

that the Bill referred to may speedily become a law.

Very respectfully, your obedient servant,

C. Delano, Secretary.

Hon. M. H. Dunnell, House of Representatives.

" The committee therefore recommend the passage of

the bill without amendment."
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/?i?. LIEBREICH ON TURNER AND
MULREADV

DR. R. LIEBREICH, in a lecture delivered at the

Royal Institution on Friday, the 8th inst., " On
the effects of certain faults of vision on painting, with

special reference to Turner and Mulready," successfully

vindicated the title of physical science to extend its

researches into the domain of art criticism by applying

optical laws to painting. The lecture may be said to

consist of three parts, the first of which demonstrates, by
the example of Turner, that there are certain condi-

tions of the eye which alter the appearance of nature,

whilst they leave the impression a picture produces upon
the eye unchanged. The second part of the lecture

proves, by the example of a French artist yet living,

whose name, therefore, was withheld, that there is another

defect of the eye, which produces an incorrect impression

of the picture as well as of nature, the error, however,

being dissimilar, and aifecting the picture and nature in

opposite ways. The third part of the lecture shows, by
the example of Mulready, that there is yet another

disease of the eye affecting colour.-; in such a manner that

pigments used in painting are influenced by the disease,

whilst natural colours continue unaltered.

I.

—

Turner
Surprised at the great difference between Turner's

earlier and later works, said the lecturer, he examined
one of the great artist's later pictures from a purely scien-

tific point of view, and analysed it with regard to colour,

drawing, and distribution of light and shade.

It was particularly important to ascertain if the anomaly
of the whole picture could be deduced from a regularly

recurring fault in its details. This fault is a vertical

streakiness, which is caused by every illuminated point

having been changed into a vertical line. The elongation

is, generally speaking, in exact proportion to the bright-

ness of the light ; that is to say, the more intense the light

which diffuses itself from the illuminated point in nature,

the longer becomes the line w-hich represents it on the

picture. Thus, for instance, there proceeds from the sun

in the centre of a picture a vertical yellow streak, dividing

it into two entirely distinct halves, which are not connected

by any horizontal line. In Turner's earlier pictures the

disc of the sun is clearly defined, the light equally radiat-

ing to all parts ; and even where, through the reflection

of water, a vertical streak is produced, there appears, dis-

tinctly marked through the vertical streak of light, the line

of the horizon, the demarcation of the land in the fore-

ground, and the outline of the waves in a horizontal

direction. In the pictures, however, of which I am now
speaking (the lecturer proceeded to say), the tracing of

any detail is perfectly effaced when it falls in the vertical

streak of light. Even less illuminated objects, like houses

or figures, form considerably elongated streaks of light.

In this manner, therefore, houses that stand near the

water, or people in a boat, blend so entirely with the

reflection in the water, that the horizontal line of demar-
cation between house and water or boat and water entirely

disappears, and all becomes a conglomeration of vertical

lines. Everything that is abnormal in the shape of ob-

jects, in the drawing, and even in the colouring of the

pictures of this period, can be explained by this vertical

diffusion of light.

How and at what time did this anomaly develop itself?

Till the year 1830 all is normal. In 1831 a change in

the colouring becomes for the first time perceptible, which
gives to the works of Turner a peculiar character not

found in any other master. Optically this is caused by
an increased intensity of the diffused light proceeding from
the most illuminated parts of the landscape. This light

forms a haze of a bluish colour which contrasts too much
with the surrounding portion in shadow. From the year

1833 this diffusion of light becomes more and more verti-

cal. It gradually increases during the following years.

At first it can only be perceived by a careful examination
of the picture ; but from the year 1839 the regular vertical

streaks become apparent to every one. This increases

subsequently to such a degree, that when the pictures are

closely examined they appear as if they had been wilfully

destroyed by vertical strokes of the brush before they were
dry, and it is only from a considerable distance that the

object and meaning of the picture can be comprehended.
During the last years of Turner's life this peculiarity

became so extreme that his pictures can hardly be under-
stood at all.

It is a generally received opinion that Turner adopted
a peculiar manner, that he exaggerated it more and more,
and that his last works are the result of a deranged intel-

lect. I am convinced of the incorrectness, I might almost
say of the injustice, of this opinion. According to my
idea. Turner's manner is exclusively the result of a change
in his tyt-s, which developed itself during the last twenty
years of his life. In consequence of it the aspect of nature
gradually changed for him, while he continued in an un-
conscious, I might almost say in a naive manner, to re-

produce what he saw. And he reproduced it so faithfully

and accurately, that he enables us distinctly to recognise
the nature of the disease of his eyes, to follow its develop-

ment step by step, and to prove by an optical contrivance

the correctness of our diagnosis. By the aid of this con-

trivance we can see nature under the same aspect as he
saw and represented it. With the same we can also, as I

shall prove to you by an experiment, give to Turnei-'s

early pictures the appearance of those of the later period.

After he had reached the age of fifty-five, the crystalline

lenses of Turner's eyes became rather dim, and dispersed

the light more strongly, and in consequence threw a bluish

mist over illuminated objects. In the years that followed,

as often happens in such cases, a clearly defined opacity

was formed in the slight and diffuse dimness of the cry-

stalline lens. In consequence of this the light was no
longer evenly diffused in all directions, but principally

dispersed in a vertical direction. At this period the al-

teration offers, in the case of a painter, the peculiarity

that it only affects the appearance of natural objects,

where the light is strong enough to produce this disturbing

effect, whilst the light of his painting is too feeble to do
so : therefore, the aspect of nature is altered, that of his

picture correct.

The lecturer proceeded to demonstrate the truth of his

remarks by a series of experiments, which showed, for

instance, a natural tree, and then, by means of lenses pre-

pared for the purpose, changed it into a " Turner-tree ;

"

likewise the artist's early picture of ' Venice " was shown,
and, by means of lenses, changed into the " Venice " of

Turner's later period.

II. — ASTIG.MATISM

The optical state of the eye during its adaptation for

the farthest point, when every effort of accommodation is

completely suspended, is called its refraction.

There are three different kinds of refraction : firstly,

that of the normal eye ; secondly, of the short-sighted

eye ; thirdly, of the over-sighted eye.

1. The normal eye, when the activity of its accom-
modation is perfectly suspended, is adjusted for the

infinite distance ; that is to say, it unites upon the retina

parallel rays of light. (Fig. I.)

2. The short-sighted eye has in consequence of an ex-

tension of its axis a stronger refraction, and unites,

therefore, in front of the retina the rays of light which
proceed from infinite distance. In order to be united

upon the retina itself the rays of light must be divergent,

that is to say, they must come from a nearer point. The
more short- sighted the eye is, the stronger must be the

divergency ; such an eye, in order to see distinctly dis-

tant objects, must make the rays from a distant object

more divergent, by aid of a concave glass. (Fig. 2.)
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3. The over-sighted (hypermetropic) eye, on the con-

trary, has too weak a refraction ; it unites convergent rays

of light upon the retina
;
parallel or divergent rays of

light it unites behind the retina, unless an effort of ac-

commodation is made. (Fig. 3,)

Hypermetropy, the lecturer explained, does not es-

sentially influence painting, and is easily corrected by
convex glasses. Short-sightedness, on the contrary,

generally influences the choice of subject as well as its

manner of execution.

Sometimes the shape of the eye diverges from its nor-

mal spherical form, and this is called astigmatism. This
has only been closely investigated since Aii-y discovered
it in his own eye. Figure to yourself meridians drawn on
the eye as on a globe, so that one pole is placed in front

;

then you can define astigmatism as a difference in the

curvature of two meridians, which may, for instance,

stand perpendicularly upon each other ; the consequence
of which is a difference in the power of refraction

of the eye in the direction of the two meridians.

An eye may, for instance, have a normal refraction

in its horizontal meridian, and be short-sighted in

its vertical meridian. Small differences of this kind

are found in almost every eye, but are not perceived.

Higher degrees of astigmatism, which decidedly disturb

vision, are, however, not uncommon, and are therefore

also found among painters.

I observed a very curious influence of astigmatism
upon the works of a portrait painter. He was held in

high esteem in Paris, on account of his excellent grasp
of character and intellectual individuality. His admirers

considered even the material resemblance of his portraits

as perfect ; most people, however, thought he had inten-

tionally neglected the material likeness by rendering in

an indistinct and vague manner the details of the features

and the forms. A careful analysis of the picture shows
that this indistinctness was not at all intentional, but

simply the consequence of astigmatism. Within the last

few years the portraits of this painter have become con-

siderably worse, because the former indistinctness has

grown into positively false proportions. The neck and
oval of the face appear in all his portraits considerably

elongated, and all details are in the same manner dis-

torted. What is the cause of this? Has the degree of

his astigmatism increased ? No ; this does not often

happen ; but the effect of astigmatism has doubled, and
this has happened in the following manner : — An eye

which is nonnal as regards the vision of vertical lines,

but short-sighted for horizontal lines, sees the objects

elongated in a vertical direction. When the time of life

arrives that the normal eye becomes far-sighted, but not

yet the short-sighted eye, this astigmatic eye will at short

distance see the vertical lines indistinctly, but horizontal

lines still distinctly, and therefore near objects elongated

in a horizontal direction. The portrait painter, in whom
a slight degree of astigmatism manifested itself at first

only by the indistinctness of the horizontal Unes, has now
become far-sighted for vertical lines, therefore he sees a
distant person elongated in a vertical direction ; the por-

trait he paints, on the contrary, being at a short distance,

is seen enlarged in a horizontal direction, and thus painted

still more elongated than the subject is seen ; so the fault

is doubled.

The lecturer proved these remarks by showing a picture

which he made to appear in its natural shape or distorted

by elongation, in either a vertical or a horizontal direc-

tion, by means of a lens which he held at various dis-

tances from the optical apparatus.

in.—MULREADY
The lens, continued the lecturer, always gets rather

yellow at an advanced age, and with many people the in-

tensity of the discoloration is considerable. This, how-
ever does not essentially diminish the power of vision. In

order to get a distinct idea of the effect of this discolora-
tion, it is best to make experiments v.-ith yellow glasses of
the corresponding shade. Only the experiment must be
continued for some time, because at first everything looks
yellow to us. But the eye soon gels accustomed to the
colour, or rather it becomes dulled with regard to it, and then
things appear again in their true light and colour. This
is at least the case with all objects of a somewhat bright
and deep colour. A more careful examination, however,
shows that a pale blue, or rather a certain small quantity
of blue, cannot be perceived even after a very prolonged
experiment, and after the eye has long got accustomed to

the yellow colour, because the yellow glass really excludes
it. This must, of course, exercise a considerable influ-

ence when looking at pictures, on account of the great
difference which necessarily exists between real objects

and their representation in pictures.

These differences are many and great, as has been so
thoroughly explained by Helmholtz. Let us for a moment
waive the consideration of the difference produced by
transmitting an object seen as a body upon a simple flat

surface, and let us only consider the intensity of light and
colour. The intensity of light proceeding from the sun
and reflected by objects is so infinitely greater than the
strongest light reflected from a picture, that the propor-

tion expressed in numbers is far beyond our comprehen-
sion. There is also a great difference between the colour

of light or of an illuminated object, and the pigments
employed in painting, and it must appear wonderful that

the art of painting can produce by the use of them such
perfect optical delusions. It can, of course, only produce
optical delusions, never a real optical identity ; that is to

say, the image which is traced in our eye by real objects

is not identical with the image produced in our eye by
the picture.

Returning to our experiment with the yellow glass, we
shall find that it affects our eye very much in the same
way as a yellow tint of light. The small quantity of blue

light which is excluded by the yellow glass produces no
sensible difference, as the difference is equalised by a
diminution of sensibility with regard to yellow. In the

picture, on the contrary, there is found in many places

only as much blue as is perfectly absorbed by the yellow
glass, and this therefore can never be perceived, however
long we continue the experiment. Even for those parts

of the picture which have been painted with the most
intense blue the painter could produce, the quantity of

blue excluded by the yellow glass will make itself felt,

because its power is not so small with regard to pigments
as with regard to the blue in nature.

With aged people we often find the crystaUinc lens to

be of a yellowish tint. In pictures painted after the
artists were over sixty, therefore, the effect of the yellow
lens can often be studied. As a striking example, the

lecturer mentioned Mulready. It is generally stated

that in his advanced age he painted too purple. A more
careful examination shows, however, that the peculiarity

of the colours of his later pictures is produced by an addi-

tion of blue. Thus, for instance, the shadows on the

flesh are painted in pure ultramarine. Blue drapery he
painted most unnaturally blue. Red of course became
purple. If we look at these pictures through a yellow

glass all these faults disappear ;
— what formerly

appeared unnatural and displeasing is at once corrected ;

the violet colour of the face shows a natural red ; the

blue shades become grey ; the unnatural glaring blue of

the drapery is softened. It happens that Mulready has
painted the same subject twice, first in the year 1836,

when he was fifty years of age and his lens was in a
normal state, and again in 1857, when he was seventy-

one and the yellow discolouring had already considerably

advanced. The first picture was called when exhibited
" Brother and Sister ; or. Pinching the Ear ;" the second
was called " The Young Brother." If we look at the
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second picture through a yellow glass, the difference

between the two almost entirely disappears, as the glass

corrects the faults of the picture. The smock of the boy
no more appears of that intense blue which we may see

in a lady's silk dress, but never in the linen smock of a

peasant. It changes into the natural tint we find in

the first picture. The purple face of the boy

also becomes of a natural colour. The shades on the

neck of the girl and the arms of the child, which are

painted in a pure blue, look now grey, and so do the blue

shadows in the clouds. The grey trunk of the tree

becomes brown. Surprising is the effect upon the

yellowish green foliage, which, instead of appearing still

more yellow, is restored to its natural colour, and it shows
now the same tone of colour as the foliage in the earlier

picture. This last fact is most important to prove the

correctness of my supposition. The endeavour to explain

this fact became for me the starting-point of a series of

investigations to ascertain the optical qualities of the pig-

ments used in painting, and thus to enable us to recognise

them by optical contrivances when the vision of the naked
eye does not suffice to analyse the colours of a picture.

If it is the dispersion of light which, as in Turner's

case, alters the perception of nature, it can be partly recti-

fied by a kind of diaphragm with a small opening
(Bonder's sthenopeical spectacles).

In cases of astigmatism, the use of cylindrical glasses

will completely correct the aspect of nature, as well as of
the picture. Certain anomalies in the sensation of colour

may also be counteracted to some extent by the use of

coloured glasses ; for instance, by a blue glass, when the

lens has become yellow, as was the case with Mulready.
If science aims at proving that certain works of art

offend against physiological laws, artists and art critics

ought not to think that, by being subjected to the material

analysis of physiological investigation, that which is

noble, beautiful, and purely intellectual would be dragged
into the dust. They ought, on the contrary, to make the

results of these investigations their own. In this way art

critics will often obtain an explanation of the develop-

ment of the artist, and artists will avoid the inward
struggles and disappointments which often arise through
the difference between their own perceptions and that of

the majority of the public. Never will science be an im-

pediment to creations of genius.

Dr. Liebreich's lecture will appear in exteiiso in the

April number of Macmillan's Magazine.

THE NATURAL HISTORY OF EASTERN
THIBET

DR. CAMPBELL, Superintendent of Darjeeling, has
recently published a series of valuable papers on

Eastern Thibet in The P/ia'/:ix, a monthly magazine for

China, Japan, and Eastern Asia, ably edited by the Rev.

James Summers, Professor of the Chinese Language in

King's College. As a journal of this kind must naturally

have only a limited circulation, and is not likely to be in

the hands of many of our readers, we have no hesitation

in abstracting from Dr. Campbell's contributions the

following notes onthe Zoology and .Mineralogy of a country
that at the present time is of special interest, both in a
geographical and a commercial point of view. The
following is a list of the animals of Eastern Thibet, the

native name being attached to each :

—

Goa, an antelope
;

Gnow, the Oz'is ammon; R'gong, the hare ; Kiang, the

wild ass ; Lawa, the musk-deer ; S/iaoo, a large deer,

Cervus nffinis ; Clteu, Antelope Hodgsoni ; Dong, the

wild yak of Thibet ; Pegoo, the yak ; A small cow, whose
native name is not given ; Sau/i, cross between cow and
yak ; Ba San/i, produce of female yak by bull ; Look,
sheep ; Pen Ra, Thibet goat ; Phiik, the pig ; Cha, the

common fowl ; Damjliar, the duck; Damjhar Clieemoo, the

goose (besides the duck and goose there are numerous
wild fowls, swimmers and waders, which migrate from
India in March, and return in October) ; Chungoo, a
reddish wild dog ; Koong, a mottled civet ; Sik, the

leopard ; Tagli, the tiger ; Soinb, the bear (a red and a
black species) ; Nelioinehu, a large sheep, goat, or ante-

lope of various colours, four feet high, with enormous
horns four feet long, sloping backwards, and a tail fifteen

inches in length.

This completes Dr. Campbell's list of the indigenous

mammals and birds. With regard to the Dong or wild

yak of Thibet, he observes that it is the fiercest of all

known ruminants, and will rarely allow a man to escape

alive if it can come up with him. It is generally hunted
on horseback, the great aim being to detach one from the

herd. The horns of the full-grown buck are said to be
three feet long, and the circumference must be enormous.
They are used by the Grandees at marriage and other

feasts as gigantic drinking cups, and handed round to the

company. The horns so used are finely polished, and
mounted in silver or gold and precious stones. A stuffed

"Dong" is common in Thibetan Lamaserais, standing in

front of the image of Mah.lkkAli, at whose shrine the

animal is thus figuratively sacrificed.

Of Look or sheep there are four principal varieties— ist,

Chang Look or northern sheep, very large, with fine wool
;

flocks of from 400 to 1,000 tended by one man. 2nd.

Sok Look, rare, but greatly praised ; it is a heavy-tailed

sheep, coming from the province of Sok, east of Lassa ;

wool not very fine. 3rd. Lho Look, a very small sheep
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indeed, generally white but sometimes black, bred about
Lassa ; wool very fine and like the shawl wool. 4th.

Changumpo Look, abundant about Geroo and in Ding-
cham, generally very large ; the white wool very fine and
soft. The flesh of all these sheep is fine-grained and
good.

Of the Phdk or pig there are two varieties, the southern
pig, which is similar to the Indian village pig, and the
small Chinese pig. There are no wild hogs in Thibet.
The Chinese butchers at Lassa blow their pork so as to

give it a deceptively fine appearance.
Ducks and geese are not eaten by the Thibetans, but

are greatly used by the Chinese, for whom they are
specially bred in Lassa.
The lakes of Thibet are full of fish, of which only one

kind, named Choolap, is described ; it grows to the weight
of 81b., and is a coarse food. It is, hovvever, caught and
preserved largely ; the fish being gutted, split up, the tail

put in the mouth, and dried, without salt, in the open air.

Thus prepared they will keep for a year. The mode of
catching them is singular ; when the lakes are frozen over,

a hole is made in the ice, to which they rush in such
abundance that they are pulled out by the hand.
There are no leeches or mosquitoes in Thibet, nor are

maggots or fleas ever seen there ; and in Dingcham or
Thibet Proper there are no bees or wasps.

Dr. Campbell gives us some very interesting information
regarding the food of the Thibetans. During the summer
months they use very little fresh meat. They do not like

it boiled, and are not partial to it raw, unless it has been
dried. In November there is a great slaughter, and a
wealthy man, who has perhaps 7,000 sheep, will kill

200 at this time for his year's consumption. The animal
after being killed is skinned and gutted and then placed
on its feet in a free current of air. In a couple of days it

becomes quite hard and is then ready for eating. It is

kept in this way for more than a year without spoiling,

even during the rainy periods. When long exposed to

the wind of Thibet it becomes so dry that it may be
rolled into powder between the hands. In this state it is

mixed with water and drunk, and used in various other

ways. The Thibetans eat animal food in endless forms,

and a large portion of the people live on nothing else.

The livers of sheep and other animals are similarly dried

or frozen, and are much prized, but to strangers they are

very distasteful for their bitterness and hardness. The
fat is dried, packed in the stomachs, and then sent to

market or kept for home use.

With regard to edible vegetables, it is stated that wheat,

barley, and buckwheat sown in April or May and irrigated,

are reaped in September, barley in Thibet taking the

place of potatoes in Ireland, four-fifths of the population

living on it. Besides these, the other crops are composed
of peas, turnips, and a little mustard. The grain is ground
in water mills. The bread is all unleavened, and cooked
on heated stoves or gridirons. The sweet pure farinaceous

taste of the fine flour equals the best American produce.

The staple food of the country is champa, called sutloo

in India ; it is finely-ground flour of toasted barley. It

is much eaten without further cooking ; mixed up with

hot tea it is called paal\ and when prepared with tepid

water it is known as seu. If any of our readers wish to

enter upon " pastures new " in tlie breakfast department,

they may try Tookpa, which, to be properly appreciated,

should be taken at daybreak before any matutinal ablu-

tions. It is a sort of broth made with mutton, champa,
dry curds, butter, salt, and turnips.

Goats are also reared in considerable flocks, but for

their milk rather than their flesh. The milk of yaks, cows,

sheep, and goats is used alike for making dried curds and
the various preparations of milk used by these people.

Mares' milk is not used in Eastern Thibet.

We now proceed to notice the mineral wealth of this

remarkable country.

Pen, a carbonate of soda, is abundant south of the
Yaroo ; it appears in a whitish powder on the soil, never
in masses underground. It is not used for soap-making
or otherwise in the arts, but is always put into the water
when tea is made, and is much employed medicinally.

Chulla, borax, is only obtained north of the Yaroo.
whence it is imported to other parts of Thibet, to India,
vid Nepaul, Sikkim, and Bootana, and thence to Calcutta
and Europe.

Sicka, saltpetre, is abundantly manufactured in the
Cara Thibetan sheep-folds, where composts of sheep's
dun? and earth are found to produce it.

Lencha, common salt, occurs in commerce in three forms,
viz. : Sercha, white and best ; Chania, reddish and good ;

and /'fwt/za, yellowish and bad, contamingsoda or magnesia
and earthy matter. All the salt used in Eastern Thibet
is the produce of the lakes and mines north of the Garoo,
or comes from Lache, a district between Digarchi and
Ladak. According to the best information, all the salt is

the produce of lakes, while some assert that it is dug out
of the earth. It is certain that the salt- producing districts

are all but inaccessible, and can only be traversed by men
and sheep ; and that their elevation prevents the working
from being carried on except in the warmer part of the
year, from April to November. Thousands of sheep are
employed in carrying the salt to places accessible to yaks,
the former animals carrying a load of 2olb. to 241b. on
open places, or of Sib. to lolb. in the rugged vicinity of
the deposits, whose elevation is not less than 22,000
feet, while the latter are capable of bearing a load of i6olb.

Ser, gold, is found in the sands of a feeder of the Garoo,
on its northern side, but the name of the river could not
be ascertained by Dr. Campbell. The Garoo itself does
not yield any gold washings. Most of the gold of Thibet
is the produce of mines or diggings.*

Pabea, the yellow arsenic of commerce, is found west of

Lassa, near the borders of China.
There are no mines of iron, silver, copper, quicksilver,

lead, or coal in Thibet ; the latter substance is, however,
imported from China.
The turquoise, real or artificial, is universally worn in

rings, necklaces, &c., and large, amber-like beads are a
favourite ornament ; but it is uncertain whether they are
natural products of Thibet. The latter are apparently
composed of turpentine mixed with some hardening
material. Numerous imitations of turquoise are imported
from China ; and real but not valuable stones are sent,

vid Cashmere (but from what locality is not stated). The
only test of a real stone that is resorted to by the Thibe-
tans is to make a fowl swallow it ; if real it will pass
through unchanged.

In conclusion, we may add that Dr. Campbell's articles

in The Phanix contain much valuable matter on the
geography, the government, and army of Thibet, the
personal liabits, customs, and ceremonies of the Thibetans,
their religious festivals, the seasons, soil, and agriculture

of the country, the wages of labour, and the most pre-

valent diseases. Amongst " Things not generally known,"
we may mention Goomtook, or 7"/;-? ta'ightna disease, which
consists of violent fits of laughter with excruciating pain
in the throat. It equally attacks men and women, and
often proves fatal m a few days.

ON THE CAUSE OF FIXED BAROMETRIC
VARIATIONS

THE chief difficulty in the way of explaining the an-
nual and diurnal variations of the barometer by the

heating and cooling of the air. appears to be the existence

of a double maximum and minimum. To show how such
a double maximum and minimum might result from the

* Notices of the Thibetan Gold Mines may be found in several recent

numbers of the "Proceedings of the Royal Geographical Society."
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changes in the temperature of the diy air alone, is the

object of the present paper. I commence with the diurnal

variation.

Let us suppose an atmosphere of dry air hardly absorb-

ing any heat from the solar rays, and therefore chiefly

heated and cooled by contact with the earth. Let us take

the moment when the earth first begins to be heated by

the sun's rays. (This will probably take place a little be-

fore sunrise, in consequence of the large amount of re-

flected or diffused heat which accompanies the morning

twilight.) The earth then becomes heated at A, while at

B, a little more to the west, no heat is yet felt. The earth

at A communicates its heat to the air in contact with it, aiid

the latter expands and becomes lighter than the air in

contact with the eaith at B. (At C of course the earth is

more highly heated than at A, and therefore the air in

contact Sith the earth at C is still lighter.) The imme-

diate consequence is that the heavier air at B rushes into

the heated space A D (see fig.), driving out the lighter

air which occupies it ; and A D becoming filled with

heavier air than before, the barometer at A rises. The
heating goes on however at A, which, remains at

a higher temperature than B, until the epoch of

o-reatest heat arrives ; and consequently during all this

time there is a flow of air from B towards A next the

earth, with a flow in the contrary direction at a

greater elevation. It might at first sight appear that the

barometer at A would go on rising all this time. But a

moment's reflection will show us that though it does so

at first, it could not continue to do so all through. For

as at the epoch of greatest cold (with which we com-

menced) C, A, and B were sensibly at the same tempera-

ture, so thev will arrive at sensibly the same temperature

at the epoch of greatest heat ; and immediately after-

wards the direction of the under-current will be reversed,

C having become colder than A, while B is hotter. It

is therefore evident that during the whole time which has

elapsed between the epochs of greatest cold and greatest

heat, the two currents will have counter-balanced each

other, the under current having carried exactly as much air

from B to A as the upper- current has carried from A to

B. Making a somewhat rough approximation, we may
assume that during the first half of this period the under-

current has been m excess, and the barometer at A has

risen, while in the latter half the upper-current has been

in excess, and the barometer at A has been falling. Im-

mediately after the epoch of greatest heat, the cooler and

heavitr air at C will displace the air in the space A D,

causing the barometer at A to rise. The motiient of

greatest heat will, therefore, correspond to a minimum
reading of the barometer, not a maximum ; and after it the

barometer will go on rising until half way between it and

the moment of greatest cold, when it will again fall until

the la-.ter moment. The barometer will, therefore, attain

its minimum height at the hours of greatest heat and

o-reatest cold, while the maximum heights will occur at

about halfway between these epochs. Now this i-esult

appears to conform exactly to observation. It must be

recollected that the minimum of temperature occurs not

more than half an hour before sunrise, while the maxi-

mum is generally not reached for two or three hours after

noon. This will explain why the morning barometric maxi-

mum seems tobenearly an hourearlierthanthe evening one.

Indeed observation corresponds so exactly with the re-

sults arrived at, that I think h will appear that they cannot

be seriously modified by the presence of aqueous vapour.

The mean of barometric pressures at different latitudes

confirms these results. If the trade-winds extended to

the poles—which they probably would do were it not that

the parallels of latitude become so narrow before reaching

them—on the same principles we might expect a minimum
of pressure at the equator and the poles with a maximum
at alatitudeofabout45^ Forthe second of theseminiina we
must evidently substitute the limit of the trades, or rather

perhaps of the anti-trades, since the latter seem ultimately

to become the under-currents ; and our maximum will

be situated about halfway between this limit and the

equator. This agrees with observation. The phenomena
of the tides too are analogous. There is low water where
the moon's attraction is strongest and where it is feeblest,

while high water corresponds to the mean attraction.

Putting heat for attraction and the sun for the moon, the

diurnal variations of the barometer follow the same law.

This law, however, does not appear to hold so well for

the annual barometric changes. We can hardly trace in

this case a double maximum in May and November, with

minima in January and July. I think, however, that

this result may be in part at least explained by the

northern and southern shifting of the system of trades

and anti-trades. For example, if a place in the northern

hemisphere be near this limit (which corresponds to a
minimum), the southern movement of the system in

winter may cause the barometer to rise instead of falling

as we approach the coldest day (supposing of course that

it lies to the north of it). On the other hand, at a locality

a little to the south of the limit, the northern movement of

the system in summer may cause the barometer to rise at

the time of greatest heat. I should perhaps notice, how-
ever, that the results here arrived at suppose the three

points A, B, C to be situated on a horizontal plane, and
the specific heat and conductibility of the earth at each of

these points to be nearly identical. Hence they cannot
be expected to hold for very elevated positions, or for

places situated on the sea coast, or the shores of a large

lake. They will be found most accurate in the interior of

continents, where the land is level, and where the amount
of aqueous vapour in the air is comparatively small. This
anticipation is also verified by observation, so far as my
knowledge reaches. W. H. S. MoNCK

REMARKS ON THE ADAPTIVE COLOURA-
TION OF MOLLUSCA*

NATURALISTS have long recognised the curious

cases oftentimes occurring, of the resemblance
between the colour of an animal and its immediate sur-

roundings. It had been supposed that climatic influences,

or peculiarities of food, or greater or less access to light,

had something to do with these coincidences. Mr. Alfred

R. Wallace has shown that the varied phases of these
phenomena could not be explained by such agents, and in

a paper " On Mimicry and other protective resemblances
among Animals," published in the Wcstiniiisicr Review,
July 1867, and since made widely public in his work on
" Natural Selection," he shows that the singular resem-
blances between the colour of animals and their surround-
ings are mainly brought about by the protection afforded
them through greater concealment. Many very interest-

ing examples are then cited from the Vertebrates and
Articulates in support of these views. Briefly may be
mentioned, as examples, the almost universal sand colour
of those animals inhabiting desert tracts ; the white colour

of those animals living amid perpetual snows ; the re-

semblance seen again and again between the colour of
many insects and the places they frequent. Among the
hosts of examples cited by Mr. Wallace as illustrating

plainly the views he advances, may be mentioned the

* From the Proceedings of the Boston Society of Natur.1l History, vol,

xiv., Aprils, 1871.
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many species of Cicindela, or tiger beetle. The common
English species, " C. campcsiris, frequents grassy banks,
and is of a beautiful green colour, while C. Jiiari/iina,

which is found only on sandy sea shores, is of a pale
bronzy yellow, so as to be almost invisible." He then
states that a great number of species found by himself in

the Malay Archipelago were similarly protected. " The
beautiful Cicindela gloriosa, of a deep velvety green
colour, was only taken upon wet mossy stones in the bed
of a mountain stream, where it was with difficulty detected.

A large brown species (C lieros) was found chiefly on dead
leaves in forest paths ; and one which was never seen ex-

cept on the wet mud of salt marshes, was of a glossy

olive so exactly the colour of the mud as only to be dis-

tinguished when the sun shone, by its shadow. Where
the sand beach was coralline and nearly white, I found
a very pale Cicindela; wherever it was volcanic and black,

a dark species of the same genus was sure to be met
with."

But little attention has been given to adaptive colouring
among the lower invertebrate animals. Darwin, in his

last work on the " Descent of Man," calls attention to the
statements of Haeckel that the transparency of the Medusse
and other floating animals is protective, since their glass-

like appearance renders them invisible to their enemies,

though Wallace also alludes to this same feature (p. 258).

Mr. Edward Burgess informs me of a species of Acaleph,
Polyclonia frondosa, on the coast of Florida which lives in

the mud, and is brown in colour. Darwin, while admitting
that the transparency of these animals unquestionably
aids them to escape the notice of their enemies, yet doubts
whether the colour of rooUusks affords similar protection.

He says, " The colours do not appear in most cases to be
of any use as a protection ; they are probably the direct

result, as in the lower classes, of the nature of the tissues,

the patterns and sculpture of the shell depending on its

manner of growth" (vol. i. p. 316).

In glancing over our New England Mollusca, however,
it seems that we do have very clear evidences of protective

adaptations among them, not only in their form, but more
particularly in their colour. It would seem strange indeed

if this were not so, since so many species of Mollusca form
an important portion of the food of many fishes,* and
also of certain species of birds.

In a general way, we recall the sombre colours of the

shells of most species, varying through different shades

of yellow, brown, and green, in this respect resembling the

sand, mud, and rocks, or seaweed, in or upon which they

live, and we then recall by groups the land snails of our

woods, with their almost uniform brown tints, like the

dead leaves or rotten wood in which they live.

The freshwater snails have similar shades to match
their peculiar habitats.

The freshwater mussels, coloured likewise brown, green-

ish, or black, accord with their places of refuge.

Among the marine forms we notice the adaptive coloura-

tion of certain species very well marked The common
Littorina oi\he coast swarms on the bladder weed, the

bulbous portions of which are olive brown in colour, or

yellowish, according to age. The shells of the Littorina

found upon it, present in their varieties these two colours,

and are limited to these colours, though now and then

delicately banded specimens are seen.

Purpura lapillus, which generally hides beneath over-

hanging ledges, or is concealed under flat rocks, has gene-

* Id an inlet near Salem the writer observed a school of i

along the bottom, and as they approached a certain point jumped right and

left in great alarm. For some time the disturbing cause could not be found.

On closer examination, however, a Cottus was seen to open his large mouth

and take in several of the little fishes. The Cottus was so perfectly protected

bv its colours that it was only recognised when the capacious mouth opened,

and only then were the minnows alarmed. Just beyond in their track was a

rusty tin fruit can, the little tin remaining on it reflecting the rays of the sun,

and from this harmless object they all turned affrightedly away. In this con-

nection it would be interesting to inquire into the food of fishes in respect to

their colours Those fishes feeding upon Mollusca would certainly not re-

quire that protection for concealment as those living upon more active prey.

rally a dirty white shell, with, now and then, a specimen
bright yellow, or banded with brown. Wc are not aware
of any fish that feeds upon this species, though in the
almost universal white colour of the species an adaptive
colour may be secured in resembling the white barnacles
which oftentimes whiten the rocks by their nuinbers.

In pools left at low tide where the rocks are often
clothed with the red calcareous alg;e we find the little red
Chiton. Certain Af^tili are green. The young of the
large M. modiolus has a rough coat of epidermal filaments,
looking like the aborescent growth of seme Alga or
Hydroid.
The few species common to the mud flats exposed by

the retreating tide are coloured black or dark olive.

Ilyanassa obsoleta has the shell black, while the soft parts
are quite dark. A related form, Nassa triviliata, lives in
more sandy places, and has a similarly coloured shell.

Rissoa niinuta, inhabiting mud flats, has a shell dark
olive, or nearly black, while other species of Rissoa are
much lighter in colour. The fronds of the large Lami-
narian are frequented by lacuna vincta and its variety

fusca. The first is greenish or purplish horn colour, with
darker bands, while the variety fusca is uniformly dark
brown or chestnut ; the colours in both cases quite match
the Laminarian upon which they are found. Another
species of the same genus, Lacuna neritoidea, Mr. Fuller
has observed spawning on bladder-weed, and its yellowish
tinge accords well with its surroundings. Margarita
helicini I have found in numbers on the large Laminarian,
and on seaweed at low-water mark, and its colour is de-
cidedly protective ; while other species of Margarita,
dredged in deep water on shelly ground, are whitish,
pearly, or red.

The protective colouring of certain species is well seen
upon stones dredged in deep water, the various mollusks
adhering to them closely resembling the calcareous algse
and the stones themselves.

Species similar to sand beaches are of various sand-
coloured shades, as for example Machara, Mactra, Coch-
todesma, Cyprina, the little Solenomya, and Solen. On
muddy ground we notice certain Tellinas and other species
with white shells. It has been supposed that those species
hidden from the light were generally white, and this would
seem to be the case when we recall Mya, certain species
of Teredo, Tellina, PJiolas, and other species. Yet we do
have cases where the shell is oftentimes conspicuously
banded or marked. It might appear that in those species
living buried in the mud or sand, the shell was pro-
tected by a very thin epidermal layer, and that this

layer was eroded, thus exposing the white shell ; there
are certain species, however, living buried in the mud
or sand, which have an epidermal coat, very thick, and
dark brown or black : such examples are seen in So-
lenoniya borealis and Glycyineris siliqua.

It has been noticed that the same species occupying
difterent stations are differently coloured. Dr. A. A. Gould
noticed this in regard to Astarte castaiiea ; those thrown
up from deeper water are darker coloured than those found
in quiet sandy places. In his " Report on the Invertebrate
Animals of Massachusetts," first edition, p. 78, speaking of
the shells found in the sandy harbour of Provincetown, he
says :

" The colour of all the shells in that harbour is

remarkably light."

A very evident case of protective colouring is seen in

the three species of Crcpidula found on our coast. Cre-
pidulafornicata is drab, variously rayed and mottled with
brown, and it lives attached to stones near the roots of
the large Laminarian, or upon stones clothed with algas of
similar colours, or attached to the large Mytilus. Crc-
pidula convexa, a much smaller species, lives on the
roots of seaweed. Prof. Perkins records its occurrence
on the black shell of Ilyanassa obsoleta. This Crcpidula
has a very dark brown shell, according well with the dark
colour of its various places of lodgment. Crcpidula plana
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or ungnifonnis lives within the apertures of larger species

of Gasteropods, as Buccinuin, Na/ica, Busycon, and others.

The shell of this Crepidiila is absolutely white.

There are many species that undoubtedly receive pro-

tection in allowing foreign substances to grow upon their

shells, and these species, oftentimes covered by a dense
growth of calcareous or other alga:, are difficult of detec-

tion by the experienced collector.

There are also certain species that habitually accumulate
foreign substances upon their shells. The little Pisidiuin

Jerrugineum possibly finds greater immunity from danger
in its habit of accumulating a ferrugineous deposit on that

portion of the shell most conspicuous. Nnciila delplu-

ttodoii/a has likewise a similar habit. The delicate

Lyonsia arenosa, with its habit of entangling particles of

sand in its epidermal filaments, undoubtedly finds pro-

tection in this peculiarity.

It v.as not the intention to go outside of New England
species in citing these examples, but in this connection I

cannot forbear mentioning tlie tropical genus Phoriis.

The species are said to frequent rough botto r.s, and to

scramble over the ground, like the Strombs, and not to

glide evenly. This peculiar manner of moving would
render them very conspicuous, and it is curious to observe

that most of the species attach foreign substances to the

margins of their shells as they grow, so that when a shell

has attained its growth, it is almost completely concealed
by fragments of shells large and small, spines of Echini,

bits of coral, and stones.

These few observations are offered (and they might be
multiplied) with the belief that if there is any truth in the

theory of protective colouring, as advanced by Wallace,

the various colours of MoUusca in many cases can be ex-

plained, and the occurrence of varieties in colour are also

accounted for by the same theory.

Edward S. Morse

SCIENCE AT THE LONDON SCHOOL BOARD

PROF. J. J. .SYLVESTER has issued his address

as candidate for election to the London School
Board for Marylebone in the room of Prof. Hu.xley.

The importance of having at least one representative of

Science on the Board induces us to print his Address in

full. It must be obvious that many subjects will come
before the Board wherein the opinion of a man of Prof.

Sylvester's scientific training will be of the highest value
;

and we heartily wish the Board may be fortunate enough
to obtain the additional strength which v/ill be secured by

his election.

"Ladies and Gentlemen,—An influential body of

ratepayers have appealed to me as a man of science, to

offer my services on the London School Board.
" It has been represented to me, as the wish of your

great constituency, that Prof. Huxley should be replaced

by one who, like himself, has made the scientific part of

education the chief business of his life. On this ground
I have ventured to place myself in your hands.

" My University career at CamlDridge, added to my
experience both as Professor of Natural Philosophy

at University College, London, and subsequently as

Government Professor of Mathematics during a period

of fifteen years at the Royal Military Academy at Wool-
wich (from which 1 have recently retired), have given

me considerable knowledge of educational matters in

England. My position as Corresponding Member of

the Institute of France, as Corresponding Member
of the Royal Academy of Science of Berlin, as

Foreign Member of the Royal Academy of Science of

Naples, and other learned corporations, gives me an
early and acciuate knowledge of what is passing in

the chief intellectual centres of the Continent. I have
ample leisure for the work that is to be done, not only in

attending the ordinary meetings of the Board, but also the
various sub-committees on which the general working of
the Act devolves, as well as the divisional and district

committees, on the efficiency of which the local benefit of
that Act depends.

" If you send me to the London School Board, I shall

be prepared, while looking forward to the gradual adop-
tion of a National system of Education, to adhere to that
wise and moderate compromise by which, without viola-

tion of principle, you may obtain the use of existing

school machinery.
" 1 have the honour to be, Ladies and Gentlemen, your

obedient servant,

"J. J. Sylvester, LL.D., F.R.S.
" Central Committee Room,

25, Great Quebec Street, Marylebone Road, W."

Dr. Sylvester has already received the promise of the support
of the following scientific men :—Sir Chas. Wheatstone, D.C.L.

;

Prof. Sharpey (Sec. Royal Society) ; Prof. Busk, Pre;. Royal
Col. Surgeons ; Phillip H. Calderon, R. A. ; William Heywood,
C.E. ; E. H. Lawrence, F.S.A.; J. Norman Lockyer, F.R S.

;

1. Gerstenberg, F.R.G.S.
; J. Gwyn Jeffreys, F.R.S. ;';;Nich9las

"Triibner, M.R.A.S. ; Prof. T. Hewiit Key, F.R.S.; Dr.
Wilson; David Forbes, F.R.S.; H. W. Bates, Sec. Royal
Geog. bociety ; Henry Holiday ; Henry Watts, F.R.S. ; Dr.
Pick; Thomas Woolner, A.R.A.; Professor Williamson,
F.R.S.; Charles Brooke, F.R.S. ; Sir Henry Thompson;
Colonel Stuart Wortley ; Dr. Forbes Win^low, F. R S.

; Joseph
Durham, A.R.A. ; C. Murchison, M.D., F.R.S.; Prof.

Henry Charlton Bastian, F.R.S. ; William Perkins ; Noel
Humphreys F.S.A. ; T. Spencer Cobbold, M.D., F.R S. ;

A. W. Bennett, F.L.S. ; Sir Julius Benedict; Prof. W. War-
rington Smyth, F.R.S.; George Cruick.^hank ; Prof J.
Percy, F.R.S. ; George Hariey, M.D., F.R.S. ; Nevil S. Mas-
kelyne, F. R. S. ; W. S. Dallas, Sec. Geol. Soc. ; Prof. G. C.
Foster, F.R.S. ; William Chaffers, F.S.A.

; J. J. Stevenson,
F.R.G.S. ; and J. H. Pepper.

NOTES
We congratulate the Science and Art Department on a resDlu-

tion at which they have just arrived, in consequence of applica-

tions from science schools, to form collections of such specimens,

models, di.igrams, &c., as are best adapted for teaching the

various branches of science which the Department aids by grants.

It is proposed that collections shall be sent on loan for short

periods to the local schools, to assist them in furnishing them-

selves with the necessary apparatus. The specimens and appa-

ratus already in the Educational Department of the South Ken-
sington Museum have been arranged for examination under the

different subjects of instruction, and a letter has been forwarded

to all the Examiners of the Department, requesting them to

inspect the collections, with the view of advising what portion

of them they consider may with advantage form part of the pro-

posed travelling collections ; what additions should be made, so

as to give the science schools an idea of what they would require

for a complete outfit ; and what are the best and cheapest forms

of apparatus, &c., for them to provide themselves with.

A I'EW months ago we noticed the expedition to Moab which,

by the aid of the British Association, was organised by Dr. Gins-

burg and Dr. Tristram. We have now to announce the s^fe

return of Dr. Ginsburg, and hope soon to be able to state some
of the results of the expedition, which we have reason to believe

are bo'h nuoierous and interesting.

The Society for the Encouragement of Arts, Manufactures,

and Commerce is about to organise examinations in the science

and technology of the various arts and manufactures of this

country, which shall be conducted by a Board of Examiners,

capable of testing the practical knowledge and skill required in

the application of the scientific principles involved in each art or
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manufacture. We heartily commend this movement on the part

of the Society of Art?, and may probably recur to the subject at

some future time.

The Geologists' Association has made the following excursion

arrangements for March and April :—Thursday, March ?.\, a

visit to the Museum of Practical Geology, under the guidance

of Prof. Morris. Tuesday, April 2, an excursion to Maidstone,

under the direction of Mr. W. H. Bensted and Prof. Tennant.

Upon arriving at Maidstone the party will visit tlie Charles

Museum, and afterwards the fine sections of the Lower Green-

sand, exposed in the " Iguanodon Quarries." The Kentish

Rag is here well seen in situ. Subsequently the party will pro-

ceed to Aylesford, crossing the Medway at AUington Lock, and

the Gault, Lower Greensand, and Valley Deposits yielding

Mammalian Remains, there exposed, will be inspecttd. Satur-

day, April 13, an excui'sion to Watford and Bushey, under the

leadership of Mr. John liopkinson. The special object of

interest will be the sections of the Chalk, the Woolwich and

Reading Series, and of the London Clay (Basement Bed).

Saturday, April 27, excursion to Hampstead, direcfed by Mr.

Caleb Evans and Mr. S. R. Pattison. The party will visit the

shaft of the Midland Railway Tunnel, and afterwards proceed to

Hampstead Heath to observe the sections of the Bagshot Sands

here exposed, as v.ell as the Physiography of the District.

The Annual Report of the Association for 1871 furnishes satis-

factory evidence of the prosperity and progress of this useful

institution. We have from time to time given so full a report

of its proceedings that we need not do more thair congratulate

the Society on its success.

The Board of Directors of the Edinburgh School of Art have

appointed Dr. Robert Brown to the newly-created Lectureship

on Geology and Pala3ontology, viewed more especially in the

relation of the science to landscape painting, sculpture, architec-

ture, and other fine arts and industries.

A LECTURE -will be delivered for the Society of Telegraph

Engineers at the Institution of Civil Engineers, 25, Great George

Street, Westminster, on Wednesday, March 27, at 7.30 p.m., by

Captain P. H. Colomb, R.N., on "Telegraphing at Sea."

A LECTURE will be delivered at the London Institution,

Finsbury Circus, this evening (March 21) at 7.30 P.M., on

"How Plants are Fertilised," by Mr. A. W. Bennett.

Messrs. Sampson Low and Co. have in the press Captain

Butler's account of his connection with the Red River Expedi-

tion in 1S69-70, and of his subsequent travels and adventures in

the Manitoba country and across the Saskatchewan Valley as

civil agent for the Government

.

One of the best papers on local geology which we have re-

cently come across was read by Mr. Thos. Beesley at the Annual

Meeting of the Warwickshire Naturalists' and Archaeologists'

Field Club on March 5, "On the Geology of tlie neighbour-

hood of Banbury." Mr. Beesley gave a detailed account of the

various strata represented in the neighbourhood, and the fossils

found in them, and he ably sustained the view, in opposition to

that held by Prof. Phillips, that the Inferior Oolite extends far

into Oxfordshire.

The Traveller, which has now been in existence nearly a year,

continues to contain excellent articles on travel and geographical

research, of special interest to English and Americans.

We have received the seventh Annual Report of the Massa-

chusetts Institute of Technology. It was established on the

principle that all the studies and exercises of the first and second

years should be pursued by the whole school. At the beginning

of the third year, each student selects one of the following special

courses of study :— i. A course in Mechanical Engineering
;

2. Civil and Topographical Engineering ; 3. Geology and Mining

Engineering; 4. Building and Architecture; 5. Chemistry;

6. Science and Literature
; 7. Natural History. These courses

differ widely, but certain general studies are common to them all.

It is intended to secure to every student, whatever his special

course of study, a liberal mental development and general culture,

as well as the more strictly technical education which may be his

chief object. The course in Science and Literature, and the

course in Natural History, differ from the others in having a less

distinctly professional character. The former offers a sound

education, based on the sciences and modern literature, and fur-

nishes, with its wide range of elective studies, a suitable prepara-

tion for any of the departments of active life, or for teaching

science. The course in Natural History affords an appropriate

general training for those whose ulterior object is the special

pursuit of Geology, Mineralogy, Botany, Zoology, or of Medicine,

Pharmacy, or Rural Economy.

Since the days of its foundation, the Federal School at Zurich

has, s.cco-nims.loiheMiningMagaziiieaiidRrjiezv, not only fulfilled

its object, but has even surpassed the most well-founded hopes.

In fact, each year the number of students has increased ; the

most distinguished professors have been happy to accept the offer

of a chair in a college so flourishing ; and it has already pro -

duced a number of distinguished pupils, whose reputation has

placed it among the first establishments of the kind in Europe.

The Swiss pupils are surpassed in number by students drawn

from all the other nations of Europe, but chiefly from Russia,

Poland, and Hungary, while there is a fair proportion both of

Americans and Asiatics. All the cantons, however, are well

represented, and the French and Italian cantons, in spite of the

difference of tongue, send a very good contingent of their chil-

dren. So many candidates presented themselves for admission

in 1S71, that it was not possiljle to accommodate them all ; and

this has again brought to the surface the idea of a Federal Uni-

versity, which will no doubt be speedily realised.

The British Medical Journal says that the people of Rome
are very much interested just now in the fate of a poor fellow,

Cipriani, who has swallowed a fork in public, prongs down-

wards, and who is now suffering, in consequence, agonies which

are the subject of daily bulletin. Some comfort may be derived

by his friends from the record lately published of Mr. Lund's

patient at Manchester, who survived swallowing a dessert

knife six inches long ; and from the perusal of a recent article

in the Journal de Medecine et dc Chirurgie, in which instances

are cited where the alimentary canal has safely supported the

most unexpected foreign bodies— among others, lizards, a file, a

tea-spoon, a bat ; and, finally, from the whimsical but melancholy

instance of a man who, to amuse himself, swallowed successfully

and safely a five-franc piece, a closed pocket-knife, and a coffee-

spoon, but killed himsalf at last in the vain effort to digest a

pipe.

The Medical Times and Gazette of March 16 contains some in-

teresting remarks on Prof. Laycock's Lecture on Ears delivered

in Paris in 1S62, a subject of special interest in connection with

the recent Tichburne trial. The woodcuts with which the article

is illustrated show the remarkable similarity between the square

lobeless ear, met with in cases of dementia, and the ear of the

chimpanzee.

During the last few days of December 1871, Adelaide, in

South Australia, was visited, according to the Gardener's

Chronicle, by dense clouds of locusts. Dr. Schomburgk de-

scribes the visitation as a very remarkable one. He says the air

was quite darkened with them. They came from the north, and

devoiu-ed everything looking green. Nothing remained of the

fine lawns in the Botanic Garden but the bare brown earth.
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A RICH instance of the mode in which the phenomena of

nature present themselves to certain minds is furnished by the

following extract from the Prophetic News for March 1S72, pub-

lished by G. J- Stevenson, 54, Paternoster Row :—•" St. John in

the Apocalypse has described his vision of the descent of ' the

city of the New Jerusalem ' into the air. . . . The Royal

city may at first appear as a come', which astronomers may be

unable to understand, for its luminosity and stationary position

in the eastern hemisphere may at first be but just discoverable.

The news may then flash all over the globe by means of the tele-

graph. The unu.ual brilliancy of the aurora boreali-i seems a

fitting harbinger, together with the spots whicli appear in the sun,

of the approaching climax (Luke xxi. 25, 26), for through the

prophetical telescope alone can we realise the intention of these

wonderful phenomena. I shall be glad if some of your corre-

spondents who may have given their thought to these points

would avail themselves of the Prophetic News to help others to a

better understanding of so important a subject."

In the last year there was exported from Nicaragua 100 dols.

worth of the waters of Nejapa, reported to have the virtue of

curing drunkenness. This may be recommended to the Liquor

League as better than a Maine Liquor Law. In the neighbour-

ing State of Columbia, it is asserted by natives and Europeans,

that there is an Indian cure for drunkenness.

On the i6th of January two slight shocks of earthquake were

felt at Valparaiso at I0'20 p.m. The weather was intensely cold.

On the night of the loth of January several shocks of earth-

quake were felt in Arequipa, in Peru, but no damage was done.

It was observed they occurred a few hours afier the new moon,

and coincided with one of the highest tides of the year.

On the jist of January a severe shock of earthquake was felt

at Palm, in Beng.al.

In the month of January there were frequent shocks of earth-

quake at Broos5a, in Asia Minor.

On Jan. 14 and 15 three shocks of earthquake were felt in the

English hill-town of Darjeeling, in the Himalayas.

A SLIGHT shock of earthquake was felt in the middle of

October at Memeodsbad, in the Ahmedabad CoUectorate,

Bombay Presidency.

On thi 23rd Jan. there was an earthquake at Guayaquil, in

Ecuador.

I.-J January the heaviest fall of snow known for years took

place in the hills of the Deyrsh Dhoon.

Largk deposits of coal have been discovered at Cobquecura,

in the province of I lata, Chile.

Further impoitant mineral discoveries are officially reported

from Bolivia, which are expected to produce great results. In

the Chaco on the road from La Paz to Fungas silver ore has

been found yielding 12,000 ounces per ton, or half silver. A
hundred claims were at once taken up. On the Llisa and Con-

dormanana hills, near San Andres de Mochaca, veins of gold

have been found, as well as in Vilaquil, eighteen miles from La

Paz, where ancient winnowing grounds have been recognised.

According to a report made by the Rev. Father Wo'f to

the Government of Ecuador, there are exten';ive fossil remains

of the Tertiary and Quaternary epoch on the coast of Manabi

and near Punin. Besides the mastodon the fossil horse is found,

showing that in pre-historic times such animals were found thrrc,

though they became extinct, and the present race was introduced

by the Spaniards.

In Bolivia has been discovered an ancient mine, known as

the Narango, twelve miles S. of Antofogasta, in the Mcjillones

district, near the Pacific. The vein is reported as composed of

ochre-coloured ore, backed by a stratum, 2,^ in. thick, of copper

studded with gold, and containing about 20 per cent, of this

precious metal.

A correspondent of the Ceylon Times draws attention to

the circumstance that that island is, as he believes, on the eve

of an important change of climate, depending on the great cyc'e

of thirty or thirty-three years. The past thiriy years have, he

ma ntain"!, shown a complete contrast to the previous thirty

years, wiih manifestly different effects on animal and vegetable

life, from the much smaller amount of rain. The next cycle ot

thirty yeais will be, bethinks, above the average, wet.

A SUIT has lately taken place in the High Court of Madras
respecting a two-mouthed cow, the value of which is estimated

at 1,000/., as large sums were made by exhibiting it. She had

been seized by the sheriff, as is alleged, on wrongful distraint.

The Ipecacuanha plants in the Neilgherries are flourishing.

Two have blossomed, but have yielded no seed. Twelve plants

in good condition were received at the Calcutta Botanic Gardens

from England in August.

The English Vice-Consul at Ciudad Bolivar, on the Orinoco

River, Venezuela, reports that an old woman had applied an

efficacious remedy for yellow fever and black vomit. It is the

juice of the leaves of the vervain plant, which is obtained by
bruising, and is taken in small doses three times a day. In-

jections of ihe same juice are also administered every two hours

until the bowels are completely relieved of their contents. The
medical men have adopted the remedy, and the number of fatal

cases have been much reduced. The leaves of the female plant

alone are used.

The wild elephant which has lately destroye \ fifty-six lives in

the Central Provinces of India and committed such ravages, was

shot on November 15 by two officers of the Government. The
night before his death he killed ten persons.

A GOOD deal of attention has been excited among Egyptolo-

gists by the comparatively recent discovery in excavations made
at Tanis, on the eastern or Pelusiac branch of the Nile, of a

trilingual stone, somewhat of the character of the celebrated

Rosetta stone, but much more perfect, and believed to be of

about two hundred and fifty years' greater antiquity. This, which

is now deposited in the Museum of Egyptian Antiquities at

Cairo, is a perfect stela, about six feet high, two and a half feet

broad, and one foot thick, the summit being arched.

Puchmurree or Pachmari, in the central provinces of India,

is now to be marked on our maps as a to ^n ; this hill site having

been successfully established as a sanitarium for English soldiers

in 1870.

A SHOWER of stones is repotted from Rosario, in December.

A great tempest was felt, ending in a shower of stones from

N.W. to S.W., and doing much damage. The shower lasted ten

minutes, and the stones were abundant and large, weighing from a

nut in size to a pigeon's egg. The corn fields have severely suffered.

It is remarked the like occurrence had not been seen for many
years, so it is to be inferred such a phenomenon is not unknown.

As the Bernstadt colony was affected some European observa-

tions may be leceived.

Two new discoveries of gold are announced, the one in (he

Transvaal distnct near Natal, where the gold is stated to exist

in large quantities, and the other in Manitoba, in Canada.
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THE STUDY OF NATURAL HISTORY
A LECTURE under this title delivered at the Royal Artil-
•^ lery Institution, Woolwich, by the Rev. Canon Kingsley,

has just been published, containing some admirable remarks on
the relation between the soldier and the naturalist, from which
we cannot forbear making the following extracts.

After some introductory matter, he proceeded:

—

" It seemed to me, therefore, that I might, without imperti-

nence, ask you to consider a branch of knowledge which is

becoming yearly more and more important in the eyes of well-

educated civilians—of which, therefore, the soldier ought at least

to know something, in order to put him on a par with the general

intelligence of the nation

"Let me, however, reassure those who may suppose, from the

title of my lecture, that I am only going to recommend them
to collect weeds and butterflie?, *rats and mice, and such small

deer.' Far from it. The honourable title of Natural History

has, and unwisely, been restricted too much of late years to the

mere study of plants and animals ; but I desire to restore the

words to their original and proper meaning—the History of

Nature ; that is, of all that is born, and grows—in short, of

all natural objects.
*' If any one shall say, by that definition you make not only

geology and chemistry branches of natural history, but meteor-

ology and astronomy likewise—I cannot deny it ; they deal,

each of them, with realms of Nature. Geology is, literally, the

natural history of soils and lands ; chemistry the natural history

of compounds, organic and inorganic ; meteorology the natural

history of climates ; astronomy the natural history of planetary

and solar bodies. And more, you cannot now study deeply any
branch of what is popularly called Natural History—th.it is,

plants and animals—without finding it necessary to learn some-

thing, and more and more as you go deeper, of those very

sciences. As the marvellous interdependence of all natural objects

and forces unfolds itself more and more, so the once separate

sciences, which treated of different classes of natural objects, are

forced to interpenetrate, as it were, and supplement themselves

by knowledge borrowed from each other. Thus—to give a

single instance—no man can now be a first-rate botanist unless

he be also no mean meteorologist, no mean geologist, and—as

Mr. Darwin has shown in his extraordinary discoveries about the

fertilisation of plants by insects — no mean entomologist

likewise.

"It is difficult, therefore, and indeed somewhat unwise and
unlair, to put any limit to the tenn Natural History, save that it

shall deal only with nature and with matter, and shall not pre-

tend—as some %vouId have it do just now— to go out of its own
sphere to meddle with moral and spiritual matters. But, for

practical purposes, we may define the natural history of any
given spot as the history of the causes which have made it what
It is, and filled it with the natural objects which it holds. And
if any one would know how to study the natural history of a

place, and how to write it, let him read— and if he has read its

delightful pages in youth, read once again—that hitherto unri-

valled little monograph, White's ' History of Selborne ;
' and

let him then try, by the light of improved science, to do for any
district where he may be stationed what White did for Selbome
nearly 100 years ago. Let him study its plants, its animals, its

soils and rocks, and last, but not least, its scenery, as the total

outcome of what the soils, and plants, and animals have made
it. I say, have made it. How far the nature of the soils and
the rocks will affect the .<:cerery of a district may be well leaint

from a very clever and interesting little book of Pr. if. Geikie'son

'The Scenery of Scotland, as affected by is Geological Struc-

ture.' How far the plants and tree; affect not merely the

general beauty, the richntss or barrenness of a country, but also

its very shape ; the rate at which the hills are destroyed and
wasV ed into the lowland ; thi rate at which the seaboard is being

removed by the action of waves—all these are branches of study

which is beco-ning more and more important.
" And even in the study of animals and their effects on the

vegetation, questions of really deep interest will arise. You
will find that certain plant> and trees cannot thrive in a district,

while others can, because the former are browsed down by
cattle, or their seeds eaten by birds, and the latter are not ; that

certain seeds are can led in the coats of animals, or wafted abroad

by winds—others are not ; certain trees destroyed wholesale by
insects, while others are not ; that in a hundred ways the

animal and vegetable life of a district act and react upon each

other, and that the climate, the average temperature, the maxi-

mum and minimum temperatures, the rainfall, act on them, and
in the case of the vegetation, are reacted on again by them.

The diminution of rainfall by the destruction of forest.=, its in-

crease by re-planting them, and the effect of both on the healthi-

ness or unhealthiness of a place— as in the case of the Mauritius,

where a once healthy island has become pestilential, seemingly

from the clearing away of the vegetation on the banks of streams

—all this, though to study it deeply requires a fair knowledge of

meteorology, and even a science or two more, is surely well

worth the attention of any educated man who is put in charge of

the health and lives of human beings.

"You will surely agree with me that the habit of mind required

for such a study as this, is the very same as is required for success-

ful military study. In fact, I should say that the same intellect

which would develop into a great milit.ary man, woulddcvelop also

into a great naturalist. I say, intellect. Themilitary man would
require—what the naturalist would not—over and above liis in-

tellect, a special force of will, in order to translate his theories

into fact, and make his campaigns in the field and not merely on
paper. But I am speaking only of the habit of mind required

for study ; of that hiductive habit of mind which works, steadily

and by rule, from the known to the unknown—that habit of

mind of which it has been said :
—'The habit of seeing; the

habit of knowing what we see ; the habit of discerning diffe-

rences and likenesses ; the habit of classifying accordingly ; the

habit of searching for hypotheses which shall connect and ex-

plain those classified facts ; the habit of verifying these hypo-

theses by applying them to fresh facts ; the habit of throwing
them away bravely if they will not fit ; the habit of general

patience, diligence, accuracy, reverence for facts for their own
sake, and love of truth for its own sake ; in one word, the habit

of reverent and implicit obedience to the laws of Nature, what-

ever they may be—these are not merely intellectual, but also

moral habits, which will stand men in practical good stead in

every affair of life, and in every question, even the most awful,

which may come before us as rational and social beings.' And
specially valuable are they, surely, to the military man, the very

essence of whose study, to be successful, lies first in continuous

and accurate observation, and then in calm and judicious arrange-

ment.
" Therefore it is that I hold, and hold strongly, that the study

of physical science, far from interfering with an officer's studies,

much less unfitting for them, must assist him in them, by keeping

his mind always in the very attitude and the very temper which
they require
" I should like to see the study of physical science an integral

part of the curriculum of every military school. I would train

the mind of the lad who was to become hereafter an officer in

the army— and in the navy likewise—by accustoming him to

careful observation of, and sound thought about, the face of

nature—of the commonest objects under his feet, just as much
as of the stars above his head ; provided always that he learnt,

not at second-hand from books, but where alone he can really

learn either war or natuie—in the field, by actual observation,

actual experiment. A laboratory for chemical experiment is a

good thing, it is true, as far as it goes ; but I should prefer to

the laboratory a naturalists' field club, such as are prospering

now at several of the best public schools, certain that the boys

would get more of sound inductive habits of mind, as well as

more health, manliness, and cheerfulness, amid scenes to remem-
ber which will be a joy lor ever, than they ever can by bending

over retorts and crucibles, amid smells even to remember which
is a pain for ever.

" But I would, whether a field club existed or not, require of

every young man entering the army or navy—indeed, of every

young man entering any liberal profession whatsoever—a fair

knowledge, such as would enable him to pass an examination, in

what the Germans call Erd-kundi (earth-lore)—in that know-
ledge of the face ol the earth and of its products for which we
English have as yet cared so little that we have actually no
English name for it, save the clumsy and questionable one of

physical geography, and, I am sorry to say, hardly any readable

school books about it, save Keith Johnston's ' Physical Atlas

'

—an acquaintance with which last I should certainly require of

young men.
" It does seem most strange—or rather will seem most strange

too years hence—that we, the nation of colonies, the nation of

sailors, the nation of foreign commerce, the nation of foreign

military stations, the nation of travellers for travelling's sake, the
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nation of which one man Ixere and another there (as Schleiuen

setsforth inhis book, 'The Plant,' ina charming ideal conversation

at the Travellers' Club) has seen and enjoyed more of the wonders
and beauties of this planet than the men of any nation, not even

excepting the Germans—that this nation, I say, should as yet

have done nothing, or all but nothing, to teach in her schools a

knowledge of that planet, of which she needs to know more, ani
can if she will know more, than any other nation upon it. ...
"Thus much I can say just now—and there is much more to

be said—on the practical uses of natural history. But let me
remind you, on the other side, if natural history will help you,

you in return can help her ; and would, I doubt not, help her,

and help scientific men at home, if once you look fairly and
steadily at the immense importance of natural history—of the

knowledge of the ' face of the earth.' I believe that all will one
day feel, more or less, that to know the earth oti which we live,

and the laws of it fy which we live, is a sacred duty to our-

selves, to our children after us, and to all whom we may have
to command and to influence ; ay, and a duty to God likewise.

For is it not an act of common reverence and (aith towards Him,
if He has put us into a beautiful and wonderful place, and given

us faculties by which we can see, and enjoy, and use that place

—

is it not a duty of reverence and faith towards Him to use those

faculties, and to learn the lessons which He has laid open for us ?

If you feel that, as I say you all will some day feel, you will

surely feel likewise that it will be a good deed—I do not say a

necessary duty, but stdl a good deed and praiseworthy—to help

physical science forward, and add your contributions, however
small, to our general knowledge of the earth. And how much
may be done for science by British officers, especially oh foreign

stations, I need not point out. I know that much has been
done, chivalrously and well, by officers, and that men of science

own them, and give them hearty thanks for their labours ; but

I should like, I confess, to see more done still. I should like to

see every foreign station, what one or two highly-educated

officers might easily make it—an advanced post of physical

science, in regular communication with our scientific societies at

home, sending to them accurate and methodic details of the

natural history of each district—details ^^5°^ of which might seem
worthless in the eyes of the public, but which would all be
precious in the eyes of scientific nif-n, who know that no fact is

really unimportant, and more, that while plodding patiently

through seemingly unimportant facts, you may stumble on one of

infinite importance, both scientific and practical.
" There are those, lastly, who have neither time nor taste

for the technicalties, the nice distinctions, of formal natural his-

tory ; who enjoy Nature, but as artists or as sportsmen, and not

as men of science. Let them follow their bent freely : but let

them not suppose that in following it they can do nothing
towards enlarging our knowledge of Nature, especially when on
foreign stations. So far from it, drawings ought always to be
valuable, whether of planis, animals, or scenery, provided only

they are accurate ; and the more spirited and full of genius they
are, the more accurate they are certain to be ; for Nature being
alive, a lifeless copy of her is necessarily an untrue copy. Most
thankful to any officer for a mere sight of sketches v/ill be
the closet butanist, who, to his own sorrow, knows three-

fourths of his plants only from dried specimens ; or the closet

zoologist, who knows his animals from skins and bones. And if

any one answers, ' But I cannot draw,' I rejoin, you can at least

photograph. If a young officer, going out to foreign parts, and
knowing nothing at all about physical science, did me the honour
to ask me what he could do for science, I should tell him,
learn to photograph ; take photographs of every strange bit of

rock formation which strikes your fancy, and of every widely-
extended view which may give a notion of the general lie of the

country. Append, if you can, a note or two, saying whether
a plain is rich or barren ; whether the rock is sandstone, lime-

stone, granitic, metamorphic, or volcanic lava ; and if there

be more rocks than one, which of them lies on the other ; and
send them to be exhibited at a meeting of the GeologicalSociety.
I doubt not that the learned gentlemen there will find in your
photographs a valuable hint or two, for which they will be mucli
obliged. I learnt, for instance, what seemed to me most valuible
geological lessons, from mere glances at drawings— I believe from
photographs—of the Abyssinian ranges about Magdala.

" Or again, let a man. if he knows nothing of botany, not
trouble himself with collecting and drying specimens ; let him
simply photograph every strange tree or new plant he sees, to

give a general notion of its species, its look ; let him append,

where he can, a photograph of its leafage, flower, fruit, and send
them to Dr. Hooker, or any distinguished botanist, and he will

find that, though he may know nothing of botany, he will

have pretty certainly increased the knowledge of those who do
know.
"The sportsman, again—I mean the sportsman of that type

which seems peculiar to these islands, whodovesitoil and danger
for their own sakes ; he surely is a naturalist, ipso facto, though
he knows it not. He has those very habits of keen observation
on which all sound knowledge of nature is based ; and he, if he
will—as he may do without interfering with his sport—:can study
the habits of the animals,^among whom he spends wholesome
and exciting days.

"The two classes which will have an increasing, it may be
a preponderating, influence on the fate of the human race for

some time, will be the pupils of Aristotle and those of Alexander
—the men of science and the soldiers. They, and they alone,

will be left to rule ; because they alone, each in his own sphere,

have learnt to obey. It is therefore most needful for the welfare

of society that they should pull with, and not against, each
other ; that they should understand each other, respect each
other, take counsel wiih each other, supplement each other's

defects, bring out each other's higher tendencies, counteract each
other's lower ones. The scientific man has something to learn

of you, gentlemen, which I doubt not that he will learn in good
time. \'ou, agiin, have (as I have been hinting to you to-night)

something to learn of him, which you, I doubt not, will learn in

good time likewise. Repeat, each of you according to his

powers, the old friendship between Aristotle and Alexander ;

and so, from the sympathy and co-operation of you two, a class

of thinkers and actors may yet arise which can save this nation,

and the other civilised nations of the world, from that of which
I had rather not speak, and wish that I did not think, too often

and too earnestly.
" I may be a dreamer ; and I may consider in my turn, as

wilder dreamers than myself, certain persons who fancy that

their only business in life is to make money, the scientific man's
only business to show them how to make money, and the sol-

dier's only business to guard their money for them. Be that as

it may, the finest type of civilised man which we are likely to see

for some generations to come, will be produced by a combina-
tion of the truly military with the truly scientific man. I say, I

may be a dreamer : but you at least, as well as my scientific

friends, will bear with me ; for my dream is to your honour."

SCIENTIFIC INTELLIGENCE FROM
AMERICA *

A LATE number of the College Couraiit, of New Haven,
•'*• contains a detailed account of the exploring expedition

under Prof. Marsh, which occupied the greater part of the

warm season of 1871, and of which we have already furnished

occasional n.itices to our readers. The general plan, as already

stated, embraced excursions from several points, exploring as

many different fields, with special reference to the examination

of regions comparatively little known. The first starting-point

of operations was Fort Wallace, and from this post the creta-

ceous deposits of South-Western Kansas and the region of the

Smoky River were investigated. The second proceeded from

Fort Bridger in Western Wyoming, to examine the ancient ter-

tiary lake basin previously discovered by Prof. Marsh. Salt

Lake City was the initial point of the third exploration, and the

party proceeded thence to the Shoshone Falls, on Snake River,

and from there to Boise City, in Idaho ; thence they pa-sed over

the Blue Mountains to the head waters of the John D.iy River,

and followed down to Canon City. On the route they made ex-

tensive collections of fossil fishes. They also explored two
ba.sins, one of the pHocene and theother of themiocene age, andiu
these remains of extinct animals were found in large numbers ;

the upper bed containing the bones of the elephant, rhinoceros,

lion, &c. , with several species of the fossil horse ; the lower and
older basin was found to contain species of the rhinoceros, oreo-

don, turtles, &c. From this point the party proceeded to the

Columbia, and thence to Portland, Oregon, where they took a

steamer to San Francisco. Here the expedition divided, a por-

tion going to the Vosemite and elsewhere, while several, with

Prof. Marsh, sailed, vid Panama, for New York, reaching that

* Communicated by the Scientific Editor of Harper s Weekly.
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city on the 14th of January. We understand that thefxpecUtioii

was thoroughly successful in every respect, securing the collec-

tion of large numbers of fossiis, ns also numerous skeletons of

recent animals, together with valuable antiquities, &c. The
expense of the exploration amounted to nearly 15,000 dols., ex-

clusive of the value of the services rendered by the Government.

This was defrayed entirely by the gentlemen composing the party;

and it is unriers'cod that the material results are to be placed in

the Museum of Yale College, which will thereby be rendered the

richest in America in this department of natural history.

—

According to Dr. Peterraann, the peak of Itatiaiossu, the highest

mountain in Brazil, was ascended during the past summer and

its altitude determined by Mr. Glaziou, the Director of the Im-

perial Parks in Kio de Janeiro. It proved to have an elevation

of 8,899 English feet, being somewhat less than had been pre-

viously estimated. Many species of plants were found on the

mountain, and what is of great interest, a large number of Alpine

species, especially of Composita:, were collected at from three to

seven hundred metres below the summit.—The report of pro-

gress for 1870 of the Geological Survey of Ohio, under the direc-

tion of Prof. J. S. Newberry, has just been published at Columbus,

forming a volume of nearly 600 pages, with a number of accom-

panying maps and sections. The volume contains, besides a report

of progress of 1S70, a sketch of the structure of the lower coal

measures in North Western Ohio, by Prof. Newberry; the

report of labours in the second geolgical district, by Prof. E.

B. Andrews, and on the geology of Highland County, by Prof.

Orton ; the report of the Agricultural Survey of the State, by
Mr. J. H. Klippart ; a report of the chemical department, by

Prof. Wormley ; sketches of the geology of several counties, by

Messrs. M. C. Read and E. Gilbert ; a sketch of the present

state of the iron manufacture in Great Britain, by W. W. Porter

;

and a sketch of the present state of the steel industry, by Henry
Newton. All these subjects are treated with great care, and the

whole volume bears ample testimony to the ability of the chief

geologist and the industry of .'his assistants. This volume is in-

tended a=; simply preliminary to the final report, which Prof.

Newberry hopes to have embodied in four volumes—two of

them devoted to geology and palceontology, one to economi-

cal geology, and one to agriculture, botany, and zoology.

The materials for these volumes are in advanced stage of forward-

ness, and will embrace monographic treatises on the several

subjects, which wiU be of the utmost benefit in ascertaining and

developing the resources of the State.—A society was organised

in New York some time since under the name of the " Palestine

Exploration Society," with the Rev. Dr. J. P. Thompson,
chairman, Dr. Howard Crosby, secretary, and James Stokes,

jun., treasurer, with a list of members including the principal

arclu-eologists of the Eastern States. Its first report was

published some time ago, embracing an account of the American

explorers in Palestine, and the proceedings of the English Pales-

tine Exploration Society, notices of the late explorations in

Jerusalem, the Moabitic stone, iS:c., and concluding with an

appeal to all persons interested for contributions of funds to aid

in catrying out the propo.=ed researches of the society. The field

of invesiigation proposed includes the territory east of the Dead
Sea and the Jordan Valley, as also Hermon, Lebanon, and the

valleys and plains of Northern Syria. A simultaneous prosecu-

tion of researches in this field by two such bodies as the Ameri-

can and English societies will probably be productive of very

important results, especially if supported with proper official

documents from the Turkish Governments. As so much of what

is now on record in regard to the geography and condition of

Palestine is due to Americans, it is much to be hoped that the

work may be contlnued_by them toward a successful completion.

SCIENTIFIC SERIALS
Annalen dcr CJiemie iind Pharinack viii. Supplement band, 3

Heft. Hesse has contributed a lengthy paper on the alkaloids of

opium. It is the most exhaustive essay on the rarer alkaloids

that has yet been published. He has examined minutely

the following :—Pseudomorphin, laudamine, codamine, narrotine,

papaverine, nitropapaverine, cryptopine, nitroci7ptopine, proto-

pine, laudanosine, and hydrocatarine, and numerous salts of each

of the above. The author groups the alkaloids into four classes,

the morphine, thebaine, papaverine, and narcotine groups, and

gives the distinctive characters with v/hich the members of these

groups dissolve in pure concentrated sulphuric acid. Marignac

follow.! with a long communication "On the specific heat,

density, and expansion of certain solutions." Bousingault has

made some experiments on the freezing of water. He took an
exceedingly string steel cylinder, placed in it a small steel bullet,

and filled it entirely with water at iC C, the cylinder was then

closed by means of a cap, so that it was absolutely tight ; the

cylinder was exposed to a temperature of- 24° for some time, but

the wrater inside was not frozen, as was proved by the mobility

of the bullet in the interior. Immediately on opening the cylin-

der and relie\ing the pressure, the water became a mass of ice.

The Geological Magazine for February (No. 92) opens with

some excellent notes on fossil plants by Mr. Carruthers, illus-

trated with a plate and several woodcuts. The subjects here re-

ferred to are the Palivopteris hibeyriica, the presence of sporangia

belonging to the Hynneuophylleie in coal, Osinundilcs Do^okeri,

the genus Antholites, a revision of the British forms belonging

to which is given, the coniferous wood of Craigleith quarry and
Poihocites grantoni.— iAr. S. R. Pattison communicales a note

on the pyrites deposits in the province of Huelva, in Spain, and

Mr. James Geikie the conclusion of his memoir on changes of

climate during the glacial epoch. The latter contains a compa-
rison of the glacial deposits of Scotland, Switzerland, Scandina-

via, and North America. The other articles in the number are

an abstract of the contents of Heer's " Flora FossUis Arctica,"

by Mr.^R. H. Scott, and an early notice (50 years old) of the

occurrence and use of meteoric iron in Greenland.

SOCIETIES AND ACADEMIES
London

Anthropological Institute, March 18.—Dr. Chainock,

vice-president, in the chair. M. Letourneur and Dr. Haast

were elected corresponding members. Mr. Geo. Harris lead a

paper on "The comparative Longevity of Animals of diffei-ent

species, and of M an ; and the probable causes which mainly

conduce to produce that difference." He cited several re-

markable instances of longevity both in animals and man, and

alluded to the opinions on the subject, both of ancient and
modern writers. The influence of climate, air, and food were

discussed, and also of domestication and civilisation. The
theory of disease in connection more especially with con-

current decay and renovation was inquired into, and some
speculations were made as to the effect future scientific

discovery, as regards the medical properties both of plants

and animals, might have on the question at issue.

—

Sir Duncan Gibb, Bart., M.D., read a paper on " The Physical

Condition of Centenarians." His remarks were founded upon

an examination of six genuine examples, in whom he found the

organs of circulaiion and respiration in a condition more ap-

proaching to the prime of life than old age. There was an ab-

sence of all those changes usually observed in persons reaching

70, and in nearly all the special senses were ummpuirtd, the

intelligence perfect ; thus showing, at any rate, the complete

intfgiity of the nervous system. The author's views were op-

posed to those held regaiding the extreme longevity of centena-

rians.—Dr. Leith Adams exhibited and described a scries of stone

implements from the island of Fferm ; and Col. Fox contributed

a note on some stone implements and pottery from. St. Brienne,

Normandy.

Entomological Society, March 4.—Prof. J. O. Westwood,

president, in the chair.—Prof. Westwood exhibited livirg speci-

mens of the Acanis described by him at the last meeting as

Areas reflcxHs, from Canterbury Catheiiral, and also another

species of the genus found by Dr. Livingstone in Central Africa,

which enters the feet of the natives between the toes, causing

pain and inflammation.— Mr. S. Stevens exhibited an apparently

new species of PJiycila from near Gravesend, remarkable for its

pearly colour and' Cramhus-\\\e. form.—Mr. F. Smith read an

extract from a further communication from Mr. J. T. Moggridge

respecting the storing of grain by ants at Mentone. Mr. Mog-

gridge had confined a colony of the ants in a glass vessel so as 10

observe their habits, and he was now a'^'le to slate positively that

they fed upon the grain. A detailed account of the observations

will be furnished by Mr. Moggridge upon his return to EngLnid.

Mr. MuUcr exhibited galls formed by Acari, of the genus

Phytoptus, upon the leaves of Cinitainommm nitidum, from Bom-

bay, being the first observation of the occurrence of those creatures

in India.—Mr. H. W. Bates exhibited a series of species of Cara-
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ins from Britain and Eastern Siberia, and remarked upon their

affinities. The exhibition represented five British species and
five corresponding Siberian forms, which differed totally specifi-

cally, though they might be considered representative species.

One species only, C. granulaliis, was common to the two ex-

tremities of the vast district comprising Dr. Sclater's Palrearctic

Region, though there are at least fifty known European forms,

and fifty others from Siberia. One other species was common
to Siberia and Western North America. Mr. Bates was inclined

to doubt the advis.ibility of separating the Patearctic and Nearctic

Regions, and further he considered the partition of the globe,

from a zoological point of view, into great divisions, was, to a

considerable extent, based upon arbitrary evidence. He looked
rather to the later geological changes, and the present configura-

tion of land and sea, for dates upon which to ground theories of

geographical distributi^m.— Mr. Baly communicated a paper
*'Oii new species of exotic Cdssi\/uAr."—Mr. Kirby communi-
cated notes upon the butterflies described by Jablonsky and
Herbst in their " Natursystem alter bekannten Insekten."—Mr.
Dunning read an exhaustive memoir on the genus AfcntroJyi4s,

and after a review of the writings of the various authors who
had treated upon tliis singular genus, he arrived at the conclusion,

now almost universally maintained, that the genus is truly Lepi-
dopterous, and further, that the evidence adduced failed to con-

vince him of the existence of more than one species, for which
he retained the name Accnlropits nivcns.

Photographic Society, March 12.—Mr. John Spiller, vice-

president, in the chair. Mr. Valentine Blanchard read a paper
on " Retouching : its use and abuse." While utterly condemn-
ing the frequent and elaborate retoaching of negatives, such as

one sees every day, Mr. Blanchard pointed out ttiat there were
occasionally some instances—for example, the correcting of false

lights—where retouching was not only allowable, but really de-

sirable, in order to render the picture more true to nature. The
camera was at times at fault in reproducing objects in their true

character ; and under these circumstances the retouching brush
or pencil might be fairly used.

Cambridge
Philosophical Society, February 12.— "FurtherObservations

on the state of an Eye affected with a peculiar malformation," by
the AstronomerRoyal. In this paper the author showed by the
discussion of numerical results obtained during a period of several

years that the astigmatism had changed.—"The Comparison of
Measures o //•ij/A- with Measures (5 bouts" by Profes-or Miller. A
method of comparing these measures without sinking cavities in the
bar^-, was described, and the various processes that had been used
were commented upon.

February 26.—"On Teichopsia, a form of transient half blind-
ness ; its relation to nervous or sick headache, with an explana-
tion of the phenomena," by Dr. Latham. The author considered
the cause of the affection to be contraction of the vessels of the
brain (probably the middle cerebral artery), and so a diminished
supply of blood, produced by excited action of the sympathetic

;

and that the subsequent exhaustion of the sympathetic caused
dilation of the vessels and consequent headache.—"A Machine
for Tracing and otherwise exhibiting curves in connection with
the theory of Vibration of Strings," by Mr. S. C. W. Ellis.

Paris
Academy of Sciences, March 4.—M. de Saint-Ven.ant

read a continuation of his memoir on the hydrodynamics of
streams.— M. Guibal presented a memoir on a ventilator applied
to the aeration af mines.—M. H. Sainte-Claire Deville presented
a note by M. D. Gernez on the ab orption-spectra of chlorine
and chloride of iodine.—M. W. de Fonvielle communicated an
explanation of three cases of fulguration in which the lightning-

conductors proved to be insufficient.—M. Sainte-Clare Deville
presented a note by M. E. H. von Baumhauer on the origin of
aurora^, in which the author called attention to an explanation
of these phenomena given by him in a work "De ortu lapidum
meteoricorum," published at Utrecht in 1S44. The author
ascribes the production of auroras to the penetration into our
atmosphere of clouds of uncondensed cosmical matter, the pre-

sence of iron and nickelin which, he seems to think, may account
for their being attracted towards the magnetic poles of the earth.—A note by M. H. Caron on crystallised or "burnt " iron was
read, in which the author treated of the brittle condition produced
in a bar of iron w hen heated to whiteness and allowed to cool in the
air. He finds that this effect is not due to an absorption of oxygen
as has been supposed. He also states that good iron is not ren-
dered crj'stalline by exposure to intense cold.—M. Wurtz pre-

sented a note by M. G. Bouchardat upon the acetic sethers of
dulcite, in which the author describes the following compounds :

—

diacetic dulcite, diacetic dulcitane, hexacetic dulcite, tetracetic

dulcitane, pentacetomonochlorhydric dulcite, and pentacetic dul-

cite.—M. Wuttz also presented a note by M. Reboul on the
hydrobromates and hydrochlorates of allylene, and a note on
pyruvine, by M. Schlagdenhauffen. The latter is a glyceride of
pyruvic acid obtained by heating glycerine with tartaric acid.

—

M. Fremy communicated a note by M. E. Landrin, on the recip-

rocal action of acids and alkaline bases when separated by a porous
partition.—M. L. Kessler forwarded a note on a modification of
the processes for the determination of nitrogen in a free state in

the analysis of organic substances —M. Decaisne presented a
note by M.. J. E. Planchon, on Cial^egus aronia (Spac'i) and its

relations with C. oxyacantha and C. azarolus of Linne. The
author regards C. aroitia as a cross of the other two forms,
which are probably distinct races of the same species.—M. E.

Robert accounts fur the renewed fermentation of wines at the

period of the flowering of the vine, by the abundance of germs
oi Mycoderma vini in the atmosphere at that period.
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THE IRON AND STEEL INSTITUTE

THE Third Annual Meeting of the Iron and Steel

Institute was last week held in London, under the

presidency of Mr. Henry Bessemer, and has been
numerously attended by representatives, not only of the

principal iron and steel works in the United King-
dom, but also by those of many of the most important

metallurgical establishments on the Continent, which in

several instances have sent special delegates to this

meeting.

It will perhaps be remembered that the Iron and Steel

Institute was founded barely three years ago, and that

upon the occasion of the Inaugural Address, delivered

by the first president (the Duke . of Devonshire),

it had then only received the adherence of some two
hundred gentlemen connected with the trade ; whereas,
on this occasion, notwithstanding that the rules

of the society only allow the admission of those

either practically engaged in the manufacture or ap-

plication of iron and steel, or connected therewith by
their scientific attainments, it has increased so rapidly

in this short interval as to number at present about five

hundred members, including in this list nearly all the in-

fluence and talent associated with the iron and steel indus-

tries of Great Britain. It is self-evident, therefore, that

its establishment must be regarded as a complete success,

such as could not have been expected had it not supplied

a tacitly acknowledged previously existing want. That
this conclusion is one accepted not only here at home,
but also in every part of the world where the manufacture
of these metals is carried on, may be considered as

demonstrated on the occasion of this last meeting of the

Institute, by the attendance of gentlemen connected with

the iron and steel trades of France, Belgium, Germany,
Sweden, Russia, Spain, and the United States, several of

whom, although foreigners, have, we understand, been so

impressed with the good service which the Institute is

doing to these metallic industries, as to have enrolled

themselves on its list of members.
This unexampled success is no doubt in great part

due to the fact that the Council of the Institute have con-

scientiously adhered to the original programme, in not

allowing any of what may be termed trade or purely mer-
cantile considerations to interfere with the true objects for

which the Institute was from the first established ; these

objects being, the scientific and practical inquiry into and
the open discussion of all subjects bearing directly or in-

directly upon the production and working of iron and
steel, to provide the members with a means of inter-

communication of their ideas and practical experiences,

and to supply them with as accurate information as pos-
sible as to what is being done in the same direction in

foreign countries as well as at home. How far these aims
have been attained in practice, may best be judged of by
the rapid increase in members, and by referring to the

volumes of the Journal already published by the Institute,

which, both abroad as well as at home, have been uni-

versally admitted to sustain the high standard aspired to

VOL. V.

from the first by this young but vigorous institution, and
to stand alone in theirjline, whether regarded from a purely

scientific or a practical point of view.

The two annual (London and country) meetings of the

Institute may be likened to those of a permanent technical

tribunal, before which everything new in connection with

iron and steel has to be brought forward, and judged upon
as to its merits, after having first passed through the ordeal

of cross-examination by the scientific and practical mem-
bers of the Institute, with the object, as the president

tersely expressed it, of sifting out the grain from the chaff

;

and short as the existence of the Institute has as yet been
it has still been long enough to prove how much the iron

trade in general, and inventors in particular, may gain by
the constitution of such a tribunal.

The most interesting and important feature of the

present meeting has been the reports of the committee on
machine puddling. The operation of puddling in the

conversion of cast into wrought iron is one of so arduous
and trying a nature to the workmen that it is daily be-

coming, in great part owing to the spread of education
and the growing desire of men to better their position in

society, more difficult to find hands willing to engage in

such heavy work ; and as it requires long training to make
a good puddler, it has now become altogether impossible
to obtain a supply of such workmen sufficient to keep pace
with the increasing demand for the product ; for which
reason we find the manufacturer of wrought-iron com-
pletely at the mercy of these men, who, besides not rank-
ing very high in the scale of humanity, keep the iron-

masters in a perpetual state of terror by their frequent
strikes, which, as a rule, do not benefit either party, yet
always result in damaging the general iron trade of the
kingdom, by driving it abroad and otherwise. This state

of things has, as might naturally be expected, given rise

to numerous attempts to supersede manual labour in

puddling, by machinery, although it may be said, as yet,

unsuccessfully ; since, notwithstanding that attempts have
been made in all directions, and on the most opposite sys-

tems, no one of them, when carefully examined into by
the Puddling Committee of the Institute, has been con-
sidered to fulfil all the conditions requisite to insure its

general adoption. When, therefore, at the meeting of
the Institute last autumn, in Dudley, Mr. Danks (an
American, although born in Staffordshire) declared that
he had successfully solved this problem, his announcement
was received with considerable incredulity, and he was
requested to explain his system before the Institute.

To the surprise, yet it may also be added gratification, ol

all, his explanations, after having been submitted to a
severe cross-examination, were considered so far feasible

that the members of the Institute unanimously decided
upon taking up the matter, and at once sending out a
commission (at an expense of some two thousand pounds)
to test the system there, with the furnaces and machinery
already erected by Mr. Danks, at the Cincinnati Iron-

works, but taking with them sufficient pig-iron and other
materials from England and Wales to enable them to

thoroughly test the system on the large scale, and
thereby insure that the process is adaptable to the
products we have to treat in this country. After a
most patient and painstaking investigation, the three

gentlemen who composed this committee— Messrs.
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Snelus, Jones, and Lester—reported the system as a

complete success, and well suited for the treatment

of the iron of this country, an announcement which was
received with the greatest interest ; and steps were imme-
diately taken to erect similar appliances in England, sothat

already in the month of February, one of Mr. Danks's
furnaces was at work with results which fully corroborated

the report of the commissioners, and left no doubt but
that the invention must entirely revolutionise this branch
of the iron manufacture, doing away with the severe, and
it might almost be called degrading, labour of manual
puddling altogether, and in other respects producing
wrought-ironof a more certain and superior quality to the
product obtained from the same pig-iron by the old

system.

It is almost impossible to over-estimate the direct and
indirect benefits which must accrue to that greatest of all

metallic industries, the iron manufacture ; and as it might
have been years before this invention had asserted itself

had it not been taken up so energetically by the Iron and
Steel Institute, this may be mentioned as a striking in-

stance of the important results which may be expected
from the labours of such a society.

NICHOLSON ON THE GRAPTOLITES

Monograph of the British Graptolitidce. By H. A.
Nicholson, M.D., &c. (Edinburgh : Blackwood and
Sons.)

IT is with no small degree of satisfaction that we
welcome the appearance of the first part of Dr. H.

A. Nicholson's Monograph of the British Graptohtes,

the first English essay attempting a clear digest or

history of this very difficult and perplexing group of

fossils. Dr. Nicholson has, however, for years lived in

those regions whose rock masses, life contents, and struc-

ture were long since elucidated and rendered classical and
famous by the researches of Sedgwick ip 184S; and
where these organisms are most abundantly distributed.

Patient investigation of the great stores of entombed
materials at his command, combined with requisite know-
ledge of zoolog)', has favoured the author in the prepara-

tion of this valuable contribution to our hitherto limited

knowledge of these extinct forms of life.

Much has been written upon the Graptolitida;, but in a
disjointed manner, by numerous writers since 1727 ; but

Linna:us, in his " Skanska Resa" in 176S, first applied

the name " graptolithus " to some or certain allied forms

occurring in the Scandinavian rocks. Much controversy

has been carried on about this original scalariform type

of graptolite ; some writers believing it to have been a

monoprionidian, others a diprionidian genus. It signifies

little now save as matter of history. Since then eighteen

genera and ninety species have been established and recog-

nised in Britain alone, and these have been mostly obtained

from rocks of Lower Silurian age. Seven species out of

the ninety are only known in the Upper Silurian rocks, and
four of these are peculiar to that horizon, or do not range
lower. The authenticity then of the character of the one
and disputed Linnsan form, will do little more after

all than add to the literature of the group. This original

figure is sufficient to show us that it was a graptolite in

our acceptation of the genus, and doubtless the form
looked upon and drawn by the illustrious Swede was one

of millions contained in the black and slaty rocks over

which he travelled ; a form, with many others since

discovered, and now known to all students of those

Silurian rocks which belt the earth from Canada to

Britain, Scandinavia, Saxony, and Bohemia, and on to

Australia. The historical notice of the Graptolitidje

occupies seventeen pages, and forms a compilation of

the bibliography of the group, for which all students will

gladly thank the author, from 1 82 1-2, when W.ihlenberg
and Schlotheim advocated their alliance to the Cephalo-
poda, to Hopkinson's last paper in 1871 [describing the

reproductive capsules). We have, in fact, a well-digested

chronological history, enumerating about eighty notices,

and embracing the labour of thirty-five authors.

To study and examine the graptolites iu situ, or as
they occur in the black paper like flaggy shales of the

Arenig, Llandeilo, and Caradoc beds, to which they are
chiefly confined in Wales, Westmoreland, Scotland, and
Ireland, is no small pleasure ; but after their strati-

graphical position or succession in time is definitely

settled in any area to the satisfaction of the physical geo-

logist or stratigraphist, the question of their zoological

affinities, or the position they hold in the animal kingdom
with relation to modern and existing types becomes one
of high importance and value, yet one even now not

satisfactorily determined or established. Were they free

swimming or floating bodies, in the old Silurian slms, or

were they attached like the hydroid Sertularidie of i. dern
shores and time ? These questions are dealt with by the

author under two heads : first, their mode of existence,

and secondly, their systematic position and affinities. To
our mind the modes of existence of the Graptolitida

have little weight in classification ; a knowledge of their

intimate structure alone must be the basis of their

zoological position in the animal kingdom.
It was natural that the older writers should have referred

this extinct group to many divisions which themselves were
not then really understood ; and they have been placed
in no less than six divisions of the animal kingdom.
Modern systematists, however, have referred them to

three groups—the Hydrozoa, Polyzoa, and Actinozoa. In

1839 Sir R. Murchison, in his Silurian System, placed
them with the Actinozoa, assigning their position to the

Pennatulida;, and related to the Virgularia of the northern

seas. No real analogy however exists between the

tubular chitonous fibre of the graptolites, and the cal-

careous or sclerobasic rod of Virgularia, whose c;ijnosarc

secretes no external envelope, and where the polypes are

not contained in, or protected by, special chitonous thecae.

All research also tends to show that the graptolites were
free bodies and perhaps oceanic ; the structure and con-

dition of the radicle or initial point is conclusive on this

point. With respect to their development we as yet know
little ; but the fact that, as in other Hydrozoa, the repro-

ductive organs were outwardly developed processes of the

body wall, strongly allies them to the Hydrozoa. Hopkin-
son has of late added much to our knowledge of the

external reproductive sacs or gonotheca; of Diplograpsus.

To Colonel Pollock is undoubtedly due the suggestion

of their sertularian affinities through Sertularia and Plumu
laria, but they certainly are not their fossil representatives.
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The author wisely " regards them as a special group of

Hydrozoa " unrepresented by any living forms, and forms

them into a distinct sub-class.

Chapter II. is devoted to the fonn and mode of

reproduction. This, we think, would have been better

placed after the chapter on their special morphology, or

prior to Chapter VIII., which is devoted to their geological

distribution. We are prepared to admit, however, that

much error has arisen from our want of clearly under-

standing their true history and the mode of their preser-

vation in rocks of such varied physical texture and chem-

ical condition.

Chapters III. and IV. are devoted to the general and

special morphology of the graptolites ; typical forms being

selected in Chapter III., in which the main anatomical

features and aspects are recognisable. For this purpose

the author has selected the well-known forms of G. Sagit-

tarius, G. coloniis, and Cliuiacograpsus feretiusculns, and

devotes fifteen figures to the elucidation of the monopri-

onidian and diprionidian type of structure.

Chapter IV. embraces thirteen pages and thirty-five

figures devoted to the special morphology of the grapto-

lites. We regard this chapter as a condensed history or

digest of the labours of European, American, and British

graptolithologists. The views and labours of Hall in

Canada, Geinitz, Nilsson, and Barrande in Europe, Salter,

Carruthers, M'Coy, Hopkinson, Harkness, &c., and the

author in Britain, are embodied under the nature of the

solid axis, common canal, cccnosarc, cellules, and ornamen.-

tation of the polypary.

Space forbids us to do more than notice that in Chapter

V. twelve pages and twenty-two figures are occupied by

the consideration of chief and special portions of the

graptolites, viz. the "radicle or initial point of Hall," and

the basal process, the funicle, or non-celluliferous connect-

ing process, largely developed in the Dichograpsi, and the

central disc of the Tetragrapsi. Whether these corneous

bodies find their analogue in the float of certain oceanic

Hydrozoa has yet to be determined.

The chapter upon reproduction and development con-

tains much important matter. The evidence of repro-

ductive organs, however, amongst a group so obscurely

preserved as the graptolites must be studied with much
care, and deductions received with much caution, but

since Hall, in 1858, first drew attention to what he

believed were ovarian capsules, Mr. Hopkinson in iS/r

confirmed the discovery and description of pyriform gono-

thecffi or ovarian capsules vcvDiplograpsus pristis.

Nicholson had, in 1866, noticed bodies which he

believed to be, and referred to, reproductive bodies, and

named them grapto-gonophores. He, however, had doubts

as to their analogy. Mr. Carruthers differed from the

deductions of Nicholson, maintaining that these bodies

were accidental, or did not belong to the graptolites,

although associated or in juxtaposition with them.

Mr. Carruthers first drew attention to and noticed the

existence of young forms of graptolites ; but Prof. Hall

appears to have been the first to make accurate obser-

vations upon their development (Grap. of Quebec group,

PI. B, p. 12— 19). We, however, as yet know little about

this obscure question or point in their history.

The chapter upon the systematic or zoological position

of the graptolites is a valuable one, the author taking

and adopting what we believe to be the right view,

placing the/ii in the hydrozoa. This is the first and invari-

able question of the systematist ; the naturalist shirks the

question and waits.

It is quite impossible within the limits at our command
to discuss the interesting problem of the geological dis-

tribution of the graptolites. Although strictly Silurian as

regards age, and only occurring in rocks of that period,

yet their assignment to the special area which gave birth

to them, and from whence they became distributed in

space, is a problem yet to be worked out. We believe

this has been elsewhere attempted by the author. That

the Quebec genera and many species agree in the

main with the so-called Arenig or Skiddaw sfete forms in

Britain is certain, and this is a fact of much interest as

a question of distribution. At present we know of no

species in the Tremadoc beds, omitting Dictyonema of

doubtful affinity ; and the statement that the lower

Llandeilo flags of Wales are the precise equivalents of

the Skiddaw slate of Westmoreland needs confirmation ;

neither should we hastily accept the generalisation that

the Potsdam group in America is upon the horizon of

the Skiddaw series, but rather perhaps refer the Quebec

and Chazy series to the Arenig or Skiddaw beds of the

lake country, where, or in the Llandeilo area in Wales, the

graptolites perhaps came first into existence, unless to

Canada we refer theirbirth-place. Homotaxically,however,

we require more data. Nine out of fifteen genera are

common to Britain and Canada ; and this though the Skid-

daw slates of Westmoreland, indeed the Skiddaw and

Llandeilo rocks and their equivalents, are the graptolitic

beds throughout Europe if not the world. The old

generalisation as to the diprionidian species occurring in

the Upper Silurian is confirmed and borne out by the

researches of Nicholson : the unsatisfactory genus Retio-

lipes alone being found. The sea which deposited the

Caradoc rocks saw the last of the compound species, and
the physical nonconformity was also a zoological one,

especially in hydrozooid life. Indeed only 140 species of

all groups of 1,450 known Silurian species, or 10 per

cent., are common to rocks of Lower Silurian and Upper
Silurian time.

Chapter IX. deals with the generic characters of the

radiculate group, omitting those of doubtful affinity ; the

author followsthe sectional grouping of Barrande, adopting

monoprionidian and diprionidian, &c., as modified by
Hopkinson.

We look forward with much interest to the part con-

taining full and detailed descriptions of the species. The
splendid volume by Prof Hall and Sir William Logan
upon the Canadian species (Report of Progress of the

Geological Survey of Canada, 1857, and figured descriptions

of Canadian organic remains Decade 2, Grap. of Quebec
group) «e Hope to see equalled if not surpassed by the

author of the present valuable memoir. R. E.

OUR BOOK SHELF
Observations upon the Climate of Uckfield. A Meteoro-

logical Record for the district from 1843 t° 1870, &c.
By C. Leeson Prince, M.R.C.S., F.R.A.S. (London :

Churchill, 1871.)

We opened this work expecting to find in it a mere record
of the barometric and thermometric observations taken
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by an assiduous observer for twenty-seven years. It is

this, however, and much more ; and Mr. Prince must be

congratulated upon having written a very interesting and
readable book upon what we fear would, in the hands of

most men, be a very dry subject. The observations he

has collected show what valuable information might be

stored up by many country surgeons, clergymen, and
farmers, at little cost of time or money, by adopting a regu-

lar system. The parish of Uckfield, Mr. Prince tells us,

lies upon an undulatory tract of country situated about

midway between the South Downs and the highest point

of Ashdown Forest. The upper portion of the town is

200 feet, and the lower 66 feet, above the level of the sea.

It is situated on the Horsted beds of the Hastings Sands.

The instruments were read every morning at nine o'clock.

The annual mean height of the barometer at Uckfield, as

deduced from observations extending over seventeen years,

was 2g'982 in. Mr. Prince gives the mean temperature of

winter at Uckfield from all his observations at 38°'96 Fahr.

;

of spring at 47''66
; of summer at 6i"'34, and of autumn at

5o°'45. The coldest winter was that of 1845 ; the warmest
that of i86g; the difference being lo-'gg. The coldest

spring was that of 1845 ; the warmest that of 1S48 ; the

difference, 5°'84. The coldest summer was that of i860
;

the warmest that of 1859 ; the difference being 6"74. The
coldest autumn was that of 1S67; the warmest that of

1S57 ; the difference being 6''22.

Mr. Prince points out that "the mean annual tempera-
ture varies 5''3,viz. ; from 5 i'''93 in 1S57 to46°'62 in 1845,

and although at first sight this difference may not appear
considerable, yet it is sufficient to exert an enormous in-

fluence upon the general character of the seasons, the

produce of the soil, and the health of the population. The
Registrar- Oeneral's interesting returns have fully estab-

lished the important fact that there is a very intimate

connection between temper.ature and mortality. Whenever
the mean temperature falls to 45°, or thereabouts, the

number of deaths from diseases of the respiratory organs

increases, and should it fall below 40', death-rate from

such diseases is still higher. When a period of intense

cold prevails, so that the temperature scarcely rises above

the freezing point for two or three weeks, the number of

deaths will be found to exceed what takes place during an
epidemic of cholera or scarlet fever. But when the mean
tempe'-ature rises to 55°, there will be an increase in the

number of deaths from diseases of the abdominal viscera,

and this number will fluctuate as the temperature fluctuates

between 55° and 65°. Hence we are informed that the

mortality from all causes is least when the temperature is

about 50°, which is very little above our mean annual
temperature." In this way Mr. Prince deduces important

conclusions from statistics, and renders his book much
lighter reading than might have been anticipated. He
devotes a chapter to the general characters of the months,

and then inserts a series of monthly remarks respecting

atmospheric phenomena from the year 1S43 to 1870, both

inclusive. His fifth chapter treats of prognostics of atmo-
spheric changes, and includes a translation of the poet

Aratus' " Uiosemeia." He remarks very sensibly that with

reference to prognostics of seasons, there are very few

upon which any reliance can be placed. But the following,

of which we can only quote a few, need not, he thinks, be

altogether discarded.

From whatever quarter the wind blows at 'the quarter

days, there is a probability of its being the prevalent wind
during the ensuing quarter. Whenever the latter part of

February and beginning of March are dry, there will be a

deficiency of rain up to Midsummer-day. When the

foliage of the ash appears before that of the oak, we shall

probably h.ave much rain the first half of the summer ; but

there will be a good harvest-time. When during the

spring more swifts than swallows arrive, expect a hot and
dry summer. Many other prognostics of change of

weather are given, drawn from the habits of mammals,

birds, insects, and plants, some of which are very

curious.

The last chapter gives some vital statistics in regard to

the population of the country ; from which it appears that

Sussex is one of the most salubrious counties in England,
its death-rate being r82 per cent., in which it is surpassed
only by the extra-Metropolitan portion of Surrey, the

mortality of which is only 178 ; whilst that of Lancashire
is 2 78 per cent. Upon the whole we warmly recommend
Mr. Prince's book to our readers, and trust that some of

them may be induced to commence a similar series of

observations. A flora of the district, with the times of

flowering .of the plants, would, we think, be an interesting

addition to Mr. Prince's work. H. P.

LETTERS TO THE EDITOR

[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Circumpolar Land

In a previous letter* I have endeavoured to show that the land
surrounding the North Pole is rising in a continuous and definite

area. I find that what I there said about the land north of
America is very scanty and unsatisfactory, and before proceed-
ing to the next part of my subject, I wish to strengthen it some-
what. Speaking of the eastern part of Melville Island, Captain
Parry says one of the I/aia^s men brought to the boat a narwhal
horn, which he found on a hill more than a mile from the sea.

Sergeant Martin and Captain Sabine's servant brought down
to the beach several pieces of fir tree, which they found nearly

buried in the sand, at the distance of 300 or 400 yards from the
present high-water mark, and not less than thirty feet above the
sea level (Parry's Voyage, 1819, 1S20, p. 6S). Again, " in the
north of Melville Island, two pieces of drift wood were found,

ten or twenty feet above the present sea level, and both
partly buried in the sand "

(p. 193). Again, speaking of west
of the same island, " Tlie land gains upon the sea, as it is called,

in process of time, as it has certainly done here, from the situation

in which we found the drift wood and the skeletons of whales"

(P- 235)-
In Franklin's voyage in 1S19, 20, and 21, he mentions having

found much drift wood in the estuary of the Copper Mine River.

He also picked up "some decayed wood far out of reach of the
water " (see his narrative, p. 357). In his second voy.ige along
the Arctic Sea, he describes the coast from the Mackenzie River
to the Rocky Mountains as very shallow, and full of shoals and
reefs. Inside some of the latter was brackish water, as was also

the water in pools at some distance inland
;
piles of wood were

also thrown up far from the coast (see p. 134). While Fr.anklin

surveyed the coast westward, Dr. Richardson did the same to the

east. lie says, " On the coast from Cape Lyon to Point Keats,
there is a line of large drift timber, evidently thrown up by the

waves, about twelve feet in perpendicular height above the or-

dinary spring tides." He shortly afterwards mentions that in the

Polar Sea, when cumbered with ice, such waves are impossible,

and as his journey was in the hottest season, and the sea was then
crowded with hummocks, the inference that the drift wood was
thrown up by the waves is inadmissible ; and the line of drift

wood twelve feet above the sea level is only a parallel to the

numerous cases we have mentioned. The vast sheet of shallow
and brackish water, 140 miles long and 150 broad, which is

separated from the Polar Sea by low banks and spits of sand,

and is called by Dr. Richardson Esquimaux Lake, formed, there

can be little doubt, very recently, as that traveller suggested, a
bay of the Polar Sea, and is an example of the formation of huge
brackish lakes by a sea which is constantly contracting, such as

are so familiar in the eastern borders of the Caspian.

It would be Impossible, in the short space at my command, to

collect the many instances of the same kind that are found in the

later Arctic voyages ; but I would especi.aUy commend the pages
of Captain Maclure's and of Sir Edward Belcher's narratives, as

containing very striking ones.

The orthodox school of physical geographers generally speak

* See Nature, vol. v., p; 163.
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of Behring's Straits, and the shallow sea about the islands, as

an area of depression, but without any authority, so far as I

know.
Those barren and desolate islands, so well described by the

Russians, bear all the traces of having recently been underwater,

and the American Birkbeck has proved, beyond much doubt,

that the eastern coasts of Asia, including China and Japan, are

being upheaved. I find 1 was forestalled l^y Pennant in the con-

jecture of the very recent junction of the White Sea and the

Baltic, and I am very glad to quote him as an authority. He
says the lakes Sig, Ondar, and VVigo, form successive links from
the Lake ( )nega to the White Sea. The Lake Saima almost cuts

Finland through from north to south ; its northern end is not

remote from Lake Onda, and the southern extends very near to

the Gulf of Finland, a space of nearly 40 Swedish or 260 English

miles. These, probably, were part of the bed of the ancient

Streights [sic] which joined the White and Baltic Seas (Appendi.x

to Arctic Zoology, 23).

In regard to tire rise of Spitzbergen, it is curious to find the

following passage so early as 1646 :
— " These mountains (twenty-

two mouniains of Spitzbergen) increase in bulk every 'year, so as

to be plainly discovered by those that pass that way. Leonin
was not a little surprised to discover upon one of these hills

about a league from the sea-side, a small ni.ist or a ship, with

one of its puUies still fastened to it ; this made him ask the sea-

men how that mast came there, who told him they were not able

to tell, but were sure they had seen it as long as they had used

that coast. Perhaps, formerly, the sea might either cover or

come near their mountain, where some ship or other being

stranded, this mast is some remnant of that wreck." {Account

of Greenland by M. La Peyrere in Churchill's Voyages, vol. ii.)

Parry, in his account of his journey towards the Pole, 126, also

refers to the vast quantities of drift wood stranded on the Spitz-

bergen coasts above higli-water mark.
Having strengthened my former paper by instances of upheaval

in other points, and I hope satisfied your readers of the justice

of the generalisation about the rise of circumpolar land, it is

natural to ask if this remarkable fact is paralleled in any way
at the southern pole,—whether we can show that both in the

Arctic and Antarctic seas there is a bulging out of llie land, and a

displacement of the sea at present in progress. Our knowledge
of tlie lands immediately about the southern pole is very scanty ;

but fortunately we have unmistakeable evidence at the various

points of those better known austral lands whiclr approach the

antarctic seas, from which we may be justified in drawing a sound

conclusion. South America, New Zealand, Australia, Tasma-
nia, and Southern Africa.

To begin with South America, I cannot quote a better autho-

rity than Mr. Darwin :

—

" Everything in this soutliern continent has been effected on a

grand scale : the land from the Rio Plata to Terra del Fuego, a

distance of 1,200 miles, has been raised in mass (and in Patagonia

to a height of between 300 and 400 feet) within the period of

the now-existing sea shells. The old and weathered shells left

on the surface of the upraised plain still partially retain tlieir

colours I have said that within the period of exist-

ing sea shells, Patagonia has been raised 300 to 400 feet ; I may
add that within the period when icebergs transported boulders

over the upper plain of Santa Cruz the elevation has been at

least 1,500 feet" (Naturalists' Voyage p. 171). Again, " M.
d'Orbigny found on the banks of the Parana, at the height of

100 feet, great beds of an estuary shell now living 100 miles

lower down nearer the sea, and I found similar shells at a less

height on the banks of the Uruguay ; this shows that just before

the Pampas was slowly elevated into dry land the water covering

it was brackish. Below Buenos Ayres there are upraised beds

of sea-shells of existing species, which also proves that the period

of elevation of the Pampas was within the recent period" (p. 130).

So much for the East Coast. Now for the West. Speaking of

the Hacienda of Quintero, in Central ChUi, he says:—"The
proofs of the elevation of tliis whole line of coast are unequivo-

cal. At the height of a few hundred feet old-looking shells are

very numerous." Again, speaking of Northern Chili, he says :

—

'
' I have convincing proofs that this part of the continent of South
America has been elevated near the coast at least from 400 to

500 feet, and in some parts from 1,000 to 1,300 feet, since the

epoch of existing shells, and further inland the rise may have
been greater." In Peru, about Callao, he also found evidences of

rising land ; but here we come to one of the horizons where rising

andsinking landmeet. If it be necessary to supplement the account

of Mr. Darwin, I have the authority of Mr. P.axendall for stat-

ing that he found numerous skeletons of whales and seals stranded

above high-watermark on the coast near Africa, where a tide (as

is well known to be the case in all the Eastern Pacific) is almost

unknown.
Having satisfied ourselves of the rise of the southern portion

of South America, we must now shortly state the reasons for

making it very recent. Speaking of the earthquake of 1S22,

which caused a general upheaval of the land, Mr. Darwin says,

" The most remarkable effect of this earthquake was the perma-
nent elevation of the land ; the land round the Bay of Concep-
tion was upraised two or three feet, at the island of Santa Maria
(about thirty miles distant) tlie elevation was greater. On one
part Captain FitzRoy found beds of putrid mussel-shells still

adhering to the rocks 10 feet above high water-mark ; tlie in-

habit.auts had formerly dived at low-water spring tides for these

shells" (p. 310). Again, two years and three-quarters afterwards

Valdivia and Chiloe were again shaken, and an island in the

Chonos Archipelago was permanently elevated more than 8 feet.

At Valparaiso within the last 220 years the rise has been some-
what less than 19 feet, while at Lima a sea beach has certainly

been upheaved from So to 90 feet within the Indo-human period

[id. passim). Eighty-five feet above the sea level in an island in

the Bay of Callao he found on a sea beacli some Indian corn and
pieces of Indian thread, similar to those found in Peruvian

tombs, a parallel find to that made by Sir Charles Lyell in Scan-
dinavia, which I previously referred to.

Having examined the evidence for South America, we will now
turn to the other great southern continent, Africa. I will quote

a few p.assages.
'

' There cannot be the slightest doubt that the

upheaval of the country is still going on ; for along the whole
coast of South Africa from the Cape to Durham Bluff, and still

farther north, even as far as Zanzibar, modern raised beaches,

coral reefs, and oyster banks may everywhere be seen. At the

Izinhluzabalungu Caves is such a point, where the rising of the

coast is plainly visible, recent oyster-shells are now 12 feet and
more above high-water mark. The same can be observed on the

whole line of the Natal Coast. Van der Decken has observed

the same thing at Zanzibar, and is of the same opinion as myself,

viz., that the Eastern Coast is rising early in the present year
(?'.£'., 1S70). I had the opportunity of observing at the Bazanito
Islands about ninety miles north of Inhambane, on tlie east coast

of Africa, a series of raised coral reefs round the island of Marsha
containing many living shells and quite recent oyster-banks."

(Griesbach, Geology of Natal, Quart. Journ. Geol. Soc. xxvii.

part ii. p. 6g. ) Mr. Griesbach also mentions that he saw imple-
ments of early man, which were obtained by Richard Thornton
and others in old raised beaches of Natal, near Inanda, and at

the mouth of the Zambesi River.

Mr. Griesbach is confirmed by Mr. Stow in his papers on the

Geology of South Africa in the same Journal (see vol. x.xvii. p.

526 et .til/.), where bones and teeth are found mixed with shells,

quite in a recent state, about Port Elizabeth, &c.

In regard to Tasmania, I quote the following from Mr. Wintle's
paper on the Geology of Hobart Town {Mine Journal, vol. xxvii.

p. 469) :
— " Until a very recent period in the geological annals

of this island, a great portion of what now constitutes the site of
this city was under water. This is proved by the extensive

deposits of comminuted shells, all of recent species, which are
met with for miles along the banks of the Derwent. Some of

these deposits are at an elevation of upwards of 100 feet above
high-water mark, and from 50 to too yards from the water's edge,

plainly showing thereby that a very recent elevation of the land
has taken place."

In New Zealand the evidence is the same. M. Reclus says
the port of Lyttelton has risen 3 feet since it was occupied by
the settlers. Mr. Forbes says that proofs of upheaving of the
land are even now obvious to any intelligent traveller. Some of

these changes have been witnessed by the present generation.

Again, in the Middle Island upheaval of the land is observable
in a marked manner through the entire length of the western
coast from Cape Farewell to Dusky Bay. Some of the most
extraordinary changes in these regions have taken place within
the last few years.

This has been confirmed by Dr. Haast, who, however, found
some signs of depression at the north-western extremity of the
lands. In Australia our evidence is ample :—The north-east,

if not the whole of the east coast of Australia, is slowly rising, as
proved by the gradual shoaling of the Channel between Hinchin-
brook Island and the mainland, due to all appearance neither to
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silting up nor growth of coral water-worn caves, now well above

high-water mark in the sandstone cliffs of Albany Island, and

those of the mainland opposite, and in the existence along many

parts of the coast, especially towards the north of the peninsula,

of extensive tracts of level country now covered with sand dunes,

bearing a scanty vegetation, stretching inland 10, 15, and 20

miles off, but which once bordered the sea" (Rattray, Geology

of Cape York Peninsula, Australia, A/iiic journal, vol. xxv.

p. 297).
" An immense portion of the continent of Australia is known

to be uprising. . . . The whole coast round to a distance of

several miles inland is covered with recent shells; the drainage of

the country is apparently altering. Lakes known to have been

formerly filltd with salt water are now filling up with fresh or

becoming dry. The lagoons near the coast are filled with salt

and brackish water, and their banks are filled with marine shells

with their colours in many cases preserved. Reefs of rocks are

constantly appearing in places where there were none formerly.

At Rivoli Bay the soundings have altered so much as to make a

new survey requisite. A reef has lately almost closed this

harbour. Other reefs have appeared at Cape Jaffa, &c. It

would appear that a vast movement is taking place in the whole

of the south of Australia. In Melbourne the observations of

surveyors and engineers have all tended to confirm this remarkable

fact. In Western Australia the same thing is observed at King

George's Sound, the same," &c., &c., and so on, for many pages.

(See Wood's Geological Observations in South Australia,

135-207, and /i;jj/«.)

The facts I have enumerated, which might be almost indefi-

nitely multiplied, are sufficient to prove the position that every

large mass of land near the South Pole which we can examine

shows signs of upheaval, and justifies the conclusion that the

circumpolar land is rising at both poles, and that there is a

general thrusting out of the earth's periphery in the direction of

its shorter axis.

I must modify the opinion expressed in a previous paper that

the 57th parallel is the southern limit of upheaval in the northern

hemisphere. The limit of upheaval is an irregular line. I

beUeve that the district inteivening between the two projecting

poles, with its focus along the equator, is an area of subsidence.

This conclusion I believe to be of crucial importance in solving

both geological and meteorological problems.

H. H. HOWORTH

New Zealand Trees

I HAVE been greatly astonished by the perusal of a paragraph

on New Zealand timber trees, which appears on p. 14 of the

current volume of N,\ture (No. 105, Nov. 2, 1871). Almost

all that is said, either directly or inferentially in that paragraph

is so grossly inaccurate that I cannot understand how such state-

ments found their way into a periodical like yours. In the first

place, the "RlmViiDaiiydiinn ciiprasinum), theMatai {Podocnrpus

spicata), and the Totara [P. totara), are spoken of as if peculiar

to the North Island, whilst the truth is that they are common to

all parts of New Zealand. These trees arc never "cut down whole-

sale " for firewood, except perhaps now and then when bush land

is being cleared so far from other settlements that transport of the

timber to any market is a physical impossibility. The woods

enumerated are, Kauri (Dammaris aiistralis), and the white

pine {PodocarpKS dacrydioidi\<), the principal buUding timbers of

the colony. The Rimu is not " valuable for furniture and all

ornamental work," although some choice sections of it look well

when carefully polished. Totara and Kauri look better when
polished, but their brittleness spoils their usefulness for

ordinary furniture work. When I deny that these timbers are

"valuable" for cabinet work, I mean that they have not, and

never will have, the value which attaches to mahogany,

rosewood, walnut, and similar woods. That the Rimu, ^Iatai,

and Totara "are none of them Conifer.-e," is news to botanists

on this side the world. All these trees are to be found in

horticultural collections in England and Scotland, and it

is to be regretted that the writer of this paragraph did not

acquaint himself with them before he undertook to instnict

others as to their botanical characteristics. But the most amazing

of all the statements in this paragraph is that about the Rata

(Metrosideros luiida). This appears to have been quoted from

somewhere. I should very much like to know who is responsible

for such a monstrous fiction. I can only conceive that its author

hM confused the Akakura {Metrosideros scandens) with the Rata

in his memory—he could never have confused the objects them-
selves when before his eyes. The whole story of the manner of

growth of the Rata is utterly without foundation.

I may take this opportunity of mentioning that the description

of M. liicida in Hooker's " Handbook of the New Zealand
Flora " is inaccurate. The tree is there described as a small one,

whereas it grows in the South Island to the dimensions of a large

forest tree. Probably Dr. Hooker had to depend on informa-

tion derived from North Island sources only. W.
Dunedin, N. Z., January 13

Earthquakes in the Philippine Islands

In the middle of December, 1S71, the volcano Albay in the

S.E. of Luzon began to play, and threw out smoke, stones, and
lava for several weeks.
The following phenomena have also to be recorded :

—

1871.—October 8 and 9, at PoUok on Mindanao, sulphurous

springs arose in the neighbourhood.
December 8 to 14, at Kottabato on Mindanao, very heavy

earthquakes, which destroyed all the houses.

1872.—January 29, at 7 P.M., at Manila, three slight shocks

from E. to W., which I witnesed.

Manila, Feb. 5 A. B. Meyer

Height of Auroras

Allow me to suggest the following rules, to be attended to

by those who incline to make observations on the heights of

auroras :

—

1. Observations to be made at the exact hours and half hours,

Greenwich mean time.

2. If there is an arch, the position of the apex of its central

line should be noted with reference to the stars ; or else its alti-

tude should be ascertained carefully, and its azimuth approxi-

mately. If the lower or the upper edge of the arch is well

defined, give similar particulars respecting it. State the width
of the arch ; state whether it is regular or not. If it is some-
what irregular, instead of its actual position, give that of an
imaginary arch having its average position.

3. If there is any other very conspicuous feature, its position

among the stars may be observed ; care being taken to describe

it sufficiently for it to be recognised in any account from another

place. But the position of the corona, or point to which the

rays converge, is of no value for determining the ^height of the

aurora, for it is merely an apparent phenomenon.
Observers must not consider themselves tied down to observe

on every occasion ; any observations, if made in accordance

with these rules, may be useful. If they are sent to me, I will

endeavour to calculate the aurora's height from them, unless

some one else volunteers to take them in hand.

T. W. Backhouse
West Hendon House, Sunderland, March 20

Eccentricity of the Earth's Orbit

I SHALL feel obliged if some of your correspondents would
inform me if, with the exception of Grant's Physical Astronomy,
there is any treatise or encyclopaedic article on Astronomy,
published in this country before 1864, where the superior limit

of the eccentricity of the earth's orbit, as determined by La-
grange or by Leverrier, is given ; or even any reference made to

the researches of these geometricians on the subject.

Edinburgh, March 11 James Ellis

, Barometric Depression

In Mr. Monck's article on barometric variations in Nature
of 2 1st inst. there is a serious mistake about the theory of trade-

winds. He says the trade-winds would probably extend to the

poles were it not that the parallels of latitude become so narrow
before reaching them. The trade-winds are east winds ; and if,

as is certainly the case, the only motive power acting on the

earth's atmosphere is the sun's heat, it follows from the law of

the conservation of rotation that the total force of the east and
west winds must exactly balance each other. This must be tlie

case even were the earth of some other form than a sphere.

Joseph John Murphy
Old Forge, Dunmurry, March 25
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FURTHER INVESTIGA TIONS ONPLANETAR Y
INFLUENCE UPON SOLAR ACTIVITY*

I. T N a previous communication by us to this Society,
-' an abstract of which was pubhshed in the Pro-

ceedings, vol. xiv. p. 59,f we showed some grounds for

beheving that the behaviour of sun-spots with regard to

increase and diminution, as they pass across the sun's

visible disc, is not altogether of an arbitrary nature.

From the information which we then had, we were led to

think that during a period of several months sun-spots
will, on the whole, attain their minimum of size at the

centre of the disc. They will then alter their behaviour
so as, on the whole, to diminish during the whole time of
their passage across the disc ; thirdly, their behaviour will

be such that they reach a maximum at the centre ; and,
lastly, they will be found to increase in size during their

whole passage across the disc. These various types of

behaviour appear to us always to follow one another in

the above order ; and in a paper printed for private circu-

lation in 1 866, we discussed the matter at considerable

length, after having carefully measured the area of each
of the groups observed by Carrington, in order to in-

crease the accuracy of our results. In this paper we ob-
tained nineteen or twenty months as the approximate
value of the period of recurrence of the same behaviour.

2. A recurrence of this kind is rather a deduction from
obser\'ations more or less probable than an hypothesis

;

nevertheless, it appeared to us to connect itself at once
with an hypothesis regarding sun-spot activity. "The
average size of a spot" (we remarked) "would appear to

attain its maximum on that side of the sun which is turned

away from Venus, and to have its minimum in the neigh-

bourhood of this planet." In venturing a remark of this

nature, we were aware it might be said, " How can a com-
paratively small body like one of the planets so far away
from the sun cause such enormous disturbances on the

sun's surface as we know sun-spots to be?" It ought,

however, we think, to be borne in mind that in sun-spots

we have, as a inaticr of fact, a set of phenomena
curiously restricted to certain solar latitudes, within which,

however, they vary according to some complicated peri-

odical law, and presenting also periodical variations in

their frequency of a strangely complicated nature. Now
these phenomena must either be caused by something
within the sun's surface, or by something without it.

But if we cannot easily imagine bodies so distant as

the planets to produce such large effects, we have equal

difficulty in imagining anything beneath the sun's sur-

face that could give rise to phenomena of such a com-
plicated periodicity. Nevertheless, as we have remarked,
sun-spots do exist, and obey complicated laws, whether
they be caused by something within or something
without the sun. Under these circumstances, it does
not appear to us unphilosophical to see whether as a

matter of fact the behaviour of sun-spots has any re-

ference to planetary positions. There likewise appears
to be this advantage in establishing a connection of

any kind between the behaviour of sun-spots and the

positions of some one prominent planet, that we at once
expect a similar result in the case of another planet of

nearly equal prominence, and are thus led to use our

idea as a working hypothesis.

3. We have now a larger number of observations at our

disposal than we had in 1S66. We had then only the

groups observed by Carrington, the positions and areas of

all of which we had accurately measured. We have now
in addition five years of the Kew observations, for each
group of which the positions and areas have been recorded

* By VlTarren De La Rue, U.C.L., F.R.S., Balfour Stewart, LL.D.,
F.R.S., and Benjamin Loewy, F.R.A.S. Read before the Royal Society,

March 14, 1872.

t Sefl Nature, vol. v., p. 192.

by us in our previous communications to this society.

We have thus altogether observations extending from the
beginning of 1854 to the end of i860, forming the series

of Carrington ; and observations extending from the
beginning of 1866, forming the Kew series, as far as this

is yet reduced. We have, in fact, altogether a nearly
continuous series, beginning a year or two before one
minimum, and extending to the next, and thus em-
bracing rather more than a whole period.

We propose in the following pages to discuss the be-
haviour with regard to size of the various groups of these
two series, as each group passes from left to right across
the sun's visible disc. Unfortunately for this purpose, a
large number of groups has to be rejected ; for, on ac-

count of bad weather, we have frequent blank days,

during which the sun cannot be seen, and on this

account we cannot tell with sufficient accuracy the
behaviour of many groups as they pass across the
disc. In our catalogue of sun-spot behaviour, we have
only retained those groups for which, making the times
abscissae, and the areas ordinates, we had sufficiently

frequent observations toenableustoconstruct a reasonably
accurate curve exhibiting the area of the group for each
point of its passage across the disc. From these curves
a table was then formed denoting the probable area of
each non-rejected group at the following heliographic
longitudes (that of the visible centre of the disc being
reckoned as zero) :

—

-63°-49°- 35'- 2i"-7°+7'+ 2i°+35°+ 49°+ 63°;

in fact, giving the area of the group for the ten central
days of its progress, and rejecting those observations that
were too near the sun's border on either side, on account
of the uncertainty of measurement of such observations.
We have succeeded in tabulating in this manner 421
groups of Carrington's series, and 373 groups of the Kew
series up to the end of 1866, in all 794 groups. In this

catalogue the area is that of the whole spot, including
umbra and penumbra ; and in measuring these areas a
correction for foreshortening has always been made, as
described in a paper which we presented to this society,

and which constitutes the first series of our researches.
These areas are expressed in millionths of the sun's visible

hemisphere.

4. When we began this present investigation into the
behaviour of spots, we soon found reason to conclude
that in the case of sun-spots the usual formula for fore-
shortening is not strictly correct. Perhaps if a sun-spot
were strictly a surface-phenomenon, the usual formula
might be correct, though even that is doubtful ; for the
earth as a planet may not impossibly affect the behaviour
of all spots as they cross the disc, so as to render the
formula somewhat inexact. However this may be, a spot
is probably always surrounded more or less by faculous
matter, forming in many cases a sort of cylindrical wall
round the spot. Now the effect of such a wall would be
to allow the whole spot to be seen when at or near the
centre of the disc, but to hide part of the spot as it

approached the border on either side. A spot thus
affected would therefore appear to be more diminished
by foreshortening than the usual formula would indicate

;

and we should therefore expect, if this were the case, that,

on the whole, after making the usual allowance for fore-

shortening, spots would nevertheless be found deficient in
area near the borders as compared with their area at the
centre of the disc. As a matter of fact we have some-
thing of this kind, as will be seen from the following
table, in which we have used the whole body of
spots forming the catalogue to which we have made
allusion.

In this table the first column denotes the heliocentric
longitude from the centre of the disc reckoned as zero

;

the second denotes the united areas at the various longi-
tudes of all those groups from both series, the behaviour
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of which we have been able to obtain with accuracy
;

while the third column exhibits the residual factor for

foreshortening, which will bring the areas of the second
column into equality with each other.

Table I.

Longitude
observed.
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and sometimes a shorter time to go from one configuration

to another. Thus, for instance, we have
Mercury = earth + 0° on March 24, 1854 ;

Mercury = earth -j- 90° on May 6, 1854 ;

and Mercury = earth +180° on May 29, 1854.

We should therefore take the observations between April

15, 1854, and May 18, 1854, as representing the behaviour

of sun-spots due to a position of Mercury 90° before the

earth, and so on for other cases. The following table has
been constructed on this principle, and it may be regarded

as exhibiting for Mercury precisely what the second table

exhibited for Venus,

Table III.

Longitude.
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We might expect, if there really is a behaviour of sun-

spots depending upon the position of Venus, and of the

nature herein stated, that the average area of a spot as it

passes the central longitude of the disc ought to be

greatest when Venus is iSo^ from the earth, and least

when Venus and the earth are together, and the same
ought to hold for Mercury and for Jupiter, if these planets

have any influence. Taking the mean of the four central
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not yet succeeded in obtaining a specimen, and I am not
aware that the animal has ever been brought alive to
Europe. It would be of great interest to place a living

example of this species by the side of its larger ally in the
Regent's Park.

The third Asiatic species of rhinoceros is a very dif

ferent looking animal from the two previously mentioned,
having two horns on its forehead, the smaller of which is

situated just above the eye, and the other still farther

forward. Its body is, moreover, covered with bristly

SUMATRAN RHINOCEROS

hairs, and there is only one strong, well-marked cutaneous

fold of skin on the back, which renders it very unlike its

mailed brethren. This animal was until lately supposed

to be only found in the Island of Sumatra. Cuvier called

it Rhinoceros sumatrensis from this circumstance ; and
our countryman, Sir Stamford Raffles, who obtained it in

that island about the same period, likewise proposed to

name it after the country to which he believed it to be

RHINOCEROS

confined. It has, however, been recently discovered that
\

was captured a little way south of Chittagong about four

the Sumatran rhinoceros extends northwards along the years ago. At the time of its capture, it is said to have
whole range of the Malay peninsula, at least as far as

|
been quite young, perhaps two years old. Now, however,

Chittagong. The fine female specimen of this rhinoceros
j

it is about four and a half feet high, and has probably

now in the Gardens of the Zoological Society of London ' nearly attained its adult stature ; this species being the
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smallest of existing rhinoceroses. Singularly enough, at

the time this animal was on its way to England, a second

specimen of the same species was received by the

Zoological Society of Hamburg, and is now living in their

gardens in that city. The Hamburg animal is likewise a

female, and is said by those who have examined both in-

dividuals, to agree in nearly every particular with that

belonging to the Zoological Society of London, but to be
about one-third smaller.

It must be observed, that although the Sumatran rhi-

noceros has two horns, it is by no means nearly related

to the African two-horned rhinoceros, but has the in-

cisor teeth and other cranial characters of the Indian
division of the group.

Of the African rhinoceroses, which constitute the

second division of the genus as explained above, many
nominal species have been made by naturalists who
delight in conferring names upon fragments of horns,

and imperfect skulls ; but we have not as yet certain

evidence of the existence of more than two species,

commonly known as the Black rhinoceros and the

White rhinoceros.

The Black rhinoceros {Rhinoceros bicornis of Lin-

nreus) has its upper lip long and prehensile. This organ,

in fact, forms almost a short proboscis, well fitted for

grasping the small branches of trees, upon which it

principally subsists. The two horns are not very dif-

ferent in size and length, although the front one is

usually longest. The Black rhinoceros is found in

Eastern Africa, as well as in the interior of the Cape
Colony. In his well-known work on the Nile tributaries

of Abyssinia, Sir Samuel Baker describes it as being not

unfrequently met with in Upper Nubia. The young
male example of this animal obtained by the Zoological

Society in September 1 868, was captured in this district

by the Hamram Arabs, of whose prowess Sir Samuel
Baker tells us such wonderful stories. A living example
of the African Black rhinoceros has been since added to

the collection of the Zoological Society of Berlin ; but

these two specimens are, we believe, the only individuals

of this species that have been brought to Europe, since

the days when rhinoceroses were exhibited and slain in

the Roman amphitheatres.
The White African rhinoceros is immediately dis-

tinguishable from its black brother, apart from the

difference in the colour of its skin, by its short upper lip,

whence Dr. Burchell, the first scientific traveller who met
with it, proposed to call it Rhinoceros sinuis. It is a
grazing animal, feeding chiefly upon grass, and inhabits

more open districts than R. bicornis. But the most no-

ticeable distinction of the White rhinoceros is the enor-

mous length of the front horn, which in old individuals

reaches to three and a half, or even four feet in length,

and, after sloping forwards, curves gently backwards
towards the summit. The hinder horn, on the contrary,

always remains small, and slightly developed. The range

of the White rhinoceros in Africa is not very perfectly

known. From the inner parts of the Cape Colony it ex-

tends probably on to the Zambesi and its affluents. How
much farther northwards it may go is uncertain ; but, ac-

cording 10 Sir Samuel Baker, it is not known in Upper
Nubia, where the Black rhinoceros is the only species

met with.

No specimen of the African White rhinoceros has yet

been brought to Europe, and few additions could be made
to the collection of the Zoological Society of London,
which would be more acceptable than a young male of

this rare and curious animal. P. L. S.

SCIENCE IN THE NA VY
IT is with great satisfaction that we learn, from a speech

made by Mr. Goschen in the House of Commons
last week, that the Government proposes a vote of 2,000/.

to Mr. Archibald Smith, Q.C., for great services rendered
by him to the Admiralty, not in his professional capacity,

but as a man of science whose researches into matters
connected with magnetism had been of great service to

the Navy and the country. This grant was not proposed
as a compensation for Mr. Smith's very laborious services,

but as a small mark of the high appreciation the Govern-
ment had of his eminent scientific services. There was
another increase proposed also in aid of the expedition
about to be organised under the auspices of the Royal
Society to make researches into the depth, temperature,
composition, circulation, and distribution of animal life in

the Atlantic, Indian, and Pacific Oceans. The total cost

to the country, supposing the inquiry to extend over two
and a half years, would be about 25,000/., a sum which
would not be grudgingly paid in order to secure a vast
amount of important scientific knowledge.
The following announcement, with respect to the educa-

tion of naval officers, will be welcomed with great satis-

faction by the scientific public generally :

—

"It was proposed that cadets should first go for two
years to a Naval College, to master someof the rudiments
of their profession, cruisers being attached, so that they
might begin to go to sea. At the expiration of or within
twelve months they would go out in a seagoing man-of-
war, with naval instructors, when they would have for

three years a much better education than they now
obtain, the same amount of sailoring experience being
retained. It would then be desirable that they should
have six months' teaching preliminary to their examina-
tion, when many young officers would ascertain which
way their bent lay, and whether they should apply them-
selves to higher courses of study, for which arrangements
could be made, but which would not be entered upon till

they had passed the lieutenant's examination. . . The
question that the Government had before them in re-

ference to this subject was how to unite in one establish-

ment all the various branches of naval study which were
at present taught in the Royal Naval College at Ports-

mouth, and in the Naval School of Architecture at South
Kensington. At present the Royal Naval College con-
ducted their examinations themselves—that is to say, they
first taught and then examined, which was not at all a
desirable state of things. It was now proposed to com-
bine the scheme which he had described as regarded the
education of the young officers with one for the education
of the commissioned officer, and also to make better

arrangements for the education of the Engineer and
Marine officers. In order to carry out these objects it

was proposed to found a Royal Naval College at Green-
wich, where all branches of a general naval education
would be taught, and to do so upon a scale which would
be calculated greatly to raise the toneof our naval officers.

In the first place there would be received in the College
sub-lieutenants, who would be kept there for six months
before their passing their general examination, and also

naval officers. It was proposed that after the sub-
lieutenants had passed their examinations and had been
a short time at sea, those who chose to avail themselves
of it should have an opportunity accorded to them of

pursuing a higher course of study, of which half-pay

officers might also avail themselves, and the establishment
being so near London they should be able to offer a better

course of study, under more able professors, than would
be possible to give at Portsmouth. But, in addition to

thus offering an education of this description to the young
and to the comm.issioned officers who now went to Ports-

mouth, they trusted to be able to make arrangements with
regard to the education of Engineer officers. At present

these latter officers were all brought up in our own yards,

which they entered at about fifteen or sixteen years of

age, and in which they remained for four or six years as

Engineering apprentices, and at the end of the .fourth

year three were selected to go to the School of Naval
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Architecture at South Kensington. In the same way,

from a certain number of shipwrights' apprentices three

or four were also selected every year to go up and study

at the latter school. As regarded the Engineers, it was
proposed that not merely three or four out of the thirty

should be sent every year to South Kensington, but that

all of them, after having been four years in the yards,

should have the advantage of going through a course of

one year's education at Greenwich, which should include

all the higher branches of engineering education, such as

metallurgy and chemistry. It was further proposed to

take a similar course with reference to the shipwright's

apprentices, but only as regarded a limited number, who
would have an opportunity of studying naval architecture

at Greenwich. The South Kensington School would be

removed to Greenwich. . . With regard to the cadets,

it was not proposed that they should go to Greenwich.

No definite arrangements 'had as yet been proposed with

reference to them, but that there was no great hurry in

the matter, because in future they would not be taken

under fifteen years of age, and it would be as well to wait

until those who had entered at '.thirteen had attained the

latter age before new arrangements were entered into with

regard to them."
We heartily congratulate the Government on this com-

mencement of a higher scientific instruction of officers of

the Navy, and trust that the course thus commenced will

be persisted in.

NOTES
The Royal Commission on Scientific Instniction and the Ad-

vancement of Science have, we are informed, concluded their

inquiry into the scientific instruction afforded in training colleges

and elementary schools, and in the science classes of the Science

and Art Department.

There will be an election to a Natural Science Fellowship in

Exeter College, Oxford, on Wednesday, June 19. The exami-

nation will be in Biology. The Fellow elected will be required

to reside and take part in the instruction of the College. The
election will take place under the conditions of the special ordi-

nance of the College with regard to residence. The Fellow

elected under the ordinance wUl be subject in all other respects

to the Statutes of the College. The examination will probably

begin on Tuesday, June 11, and no person can be admitted as a

candidate who has not passed all the examinations necessary for

the degree of Bachelor of Arts in the University of Oxford, or

been incorporated as a graduate in the University. Candidates

are requested to make application by letter to the rector on or

before June i.

The examinations for Scholarships in Natural Science, which

have recently been held at Clare and at Emmanuel College,

Cambridge, have both terminated without an election being made.

The reason of this is that at neither of the colleges did candidates

present themselves, whose attainments, in the opinion of the

examiners, entitled them to receive the distinction. The number

of competitors was but small in each case, in one three only.

The Vice-Chancellor of the University of Cambridge has

promulgated the text of a memorial addressed to the University

upon the subject of higher education, and adopted at a public

meeting at Birmingham. It is similar to the memorials ad-

dressed upon the same subject from Rochdale, Leeds, Crewe,

and the North of England CouncU for the Education of Women,
and the prayer of the memorial is that a Syndicate be appointed

to investigate the subject, and to inaugurate such means as would

produce—firstly, a standard of excellence in the departments of

literature, science, and art, fixed by some universally recognised

authority, and attainable by students of this class, which would

secure for their studies the definiteness and thoroughness that

are so much needed ; secondly, an opportunity, offered to all

who might be inclined to take advantage of it, of bringing their

acquirements to the test of an examination ; thirdly, the com
mand of teaching power of a high order for the benefit of those

who might wish to place themselves under instruction.

Prof. Huxley is, we learn from the Times, the favourite

candidate for the rectorship of St. Andrew's I'niversity.

The following are the probable arrangements for the Friday

evening meetings at the Royal Institution after Easter :—April

12, Mr. John Morley, "On Rousseau's Influence on European

Thought;" April 19, Mr. Vernon Ilarcourt, F.R.S., " On the

Sidphurous Impurity in Coal Gas and the means of removing

it ;" April 26, Prof. Blackie, " On the Genius and Character of

the Modern Greek Langu.age." May 3, Wm. Spottiswoode,

Treas. R.S.; May 10, N. Story-Maskelyne, F.R.S., "On
Meteoric Stones ;" May 17, Prof. Abel, F.R.S.; May 24, Prof.

Clifford, " On Babbage's Calculating Machines ;" May 31, Mr.

E. J. Poynter, A.R.A. June 7, Prof. Odling, F.R.S. And
the following lecture arrangements are announced :—Dr. Wm.
A. Guy, F. R.S., three lectures, "On Statistics, Social Science,

and Political Economy," on Tuesdays, April 9, 16, and 23 ;

Mr. Edward B. Tylor, F. R..S., six lectures, " On the Develop-

ment of Belief and Custom amongst the Lower Races of Man-
kind," on Tuesdays, April 30 to June 4;" Prof. Tyndall,

F. R. S., nine lectures, "On Heat and Light," on Thursdays,

April II to June 6 ; Mr. R. A. Proctor, five lectures, "On the

Star Depths," on Saturdays, April 13 to May 11 ; Prof. Roscoe,

F.R.S. , four lectures, "On the Chemical Action of Light," on
Saturdays, May 18 to June 8.

Prof. Thiselton Dyer is about to deliver a course of

lectures on flowers and fruits to the Royal Horticultural

Society, with the following titles:—Thursd.ay, April 11,

"Flowers: their common plan of construction." April 25,

Flowers: the variety in their forms, and how brought about."

May 9, "Flowers: their colours and odours." May 23,

"Fruits: their structure." June 6, " Flow seeds are sown in

Nature." June 20, "Flowers and Fruits under cultiv.ation."

The lectures will commence at 3 p.m.

M. SCHIMPER, the celebrated botanist and pakeontologist, is

the only one of the old professors in the French University of

Strasburg who has consented to continue to hold his post under

the German rule. M. Schimper is a Frenchman by birth and

descent, and had been offered a superior position elsewhere by

the French Goverrunent.

M. Prillieux, the French botanist, having declined to con-

tinue an honorary Associate of the Leipsic Leopold Academy of

Natural Science, some German professors call upon their country-

men to return the "brevets" they have received from French

scientific bodies. But it is satisfactory to see Dr. Virchow

coming forward to warn his colleagues against imitating such a

bad example.

An ingenious patent is now being worked, by which leather

for the sides of boots and shoes is rendered impervious to wet
and damp by exhausting the air from the pores of the leather,

and filling them up with a substance which unites with and ad-

heres to the fibre, thereby strengthening without impairing the

elasticity of the material. It is stated that the patent, known as

"Fanshawe's Waterproof Leather," is not only likely to be

largely employed for the purpose to which we have referred, but

that when asphalte pavement becomes more general, it will be

possible to shoe horses with a material as hard as the asphalte

itself, and which wiU prevent them slipping.

A NOVEL and most interesting experiment in the field of

elementary instruction has just been resolved upon in Saxony.

Hitherto, as everywhere else, so in that small but highly-

developed kingdom, the youth of the lower orders, upon being
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apprenticed to a trade, have been left at liberty to forget the

little they learnt at school. Attendance at Sunday schools and

evening instruction provided by the State and charitable societies

^vere perfectly optional. By a law just passed this liberty is

abridged, and compulsory attendance at evening schools exacted

for a period of three years. Thii is, we believe, the first time

in the annals of the world that an attempt has been made by a

State to extend the education of the humbler classes beyond the

merest rudiments, and after they have entered upon the business

of life. Saxony, already the best taught portion of Germany,

v.'ill by the new law be more than ever in advance of her sister

States.

It has been necessary to remove the Parliamentary copies of

the Imperial standards, in consequence of the wall of the Palace

at Westminster, in which they were immured, having been pulled

down in order to form an entrance to the refreshment rooms.

On the 7th of March, 1S72, in the presence of the President of

the Board of Trade and five other public functionaries, the

standards were deposited in their new resting place in the wall

on the right-hand side of the second landing of the pubHc stair-

case, leading from the lower waiting-hall up to the Commons'

Committee Room. One alteration has been made. When the

standards were originally immured, a brass plate was fixed

upon the wall bearing the following inscription in old English

letters :
— " Within this wall are deposited standards of the

British yard and the British pound weight, 1853." The word
" measure" has now been inserted after "yard."

In another column will be found an article on the recent

meeting of the Iron and Steel Institute, referring, among other

matters of interest, to the new puddling machine. We learn

that an agreement has been entered into between Mr. Danks, the

inventor, and a combination of iron manufacturers representing

the different districts, whereby the latter undertake to have 200

furnaces on his plan put up within six months, and in considera-

tion of his permission to do so, to pay him 50,000/. at that time,

whether the furnaces are in operation or not. This step, which

adds something like 450 furnaces to our producing power, will

effect such a revolution as has never before occurred in the history

of this branch of industry, and it is the more to be wondered at

when it is remembered that, till July last, it was thought that

hand-puddling must for ever continue, every machine to do

away with it having, before that, entirely failed.

THE&i'/w Times says that the late Professor Pictet-dela-Rive

has left the whole of his remarkable palieontological collection

to the Museum of Natural History, and the greater part of his

valuable scientific library to be divided between the Academic

Museum and the Library of the city of Geneva.

We learn with regret of the death, at his plantation, not far

from Vera Cruz, of Dr. Charles Sartorius, a gentleman well

known in the United States and Europe as a naturalist and

meteorologist. Few students of the zoology and botany of

Mexico have failed to become acquainted with the labours of the

doctor, as shown by the numerous specimens sent to the museum

of the Smithsonian Institution and to the American Entomo-

logical Society, &c.

The French Minister of Agriculture and Commerce has

ordered the institution at the Central School of Arts and Manu-

factures at Paris of a new course of lectures to be devoted to the

higher teaching of agriculture.

The Annual Meeting of French savants, held at Paris under

the auspices of the Ministry of Public Instruction, will commence

on Monday, April i, at the Sorbonne, and continue on the three

following days.

We regret to learn that the proposed Dredging Expedition

of the Noma is postponed, one of the party being seriously

ill, and her owner somewhat unexpectedly having to join

his regiment in May instead of autumn. He is anxious to

employ a vessel large enough to carry a good stock of fuel

for a donkey engine, to save time and labour, and the Noma
being small for this, and for carrying a steam launch, as is also

to be desired, Mr. Marshall-Hall will, in all probability, part

with her. If he is successful in organising the more extensive

undertaking now proposed, he fully expects to contribute very

interesting observations to marine science, and to investigate

several chemical questions, besides the zoological work.

Prof. Pepper, who h.as done good service in working some
of the more popular and easily-illustrated departments of science

at the Polytechnic, is about to leave that Institution, and to start

an exhibition on his own account at the Egyptian Hall, Picca-

dilly, in conjunction with Mr. T. W. Tobin.

Prof. Luther has discovered a new planet (No. 118) of the

I Ith magnitude. The discoverer suggests the name " Peitho."

At the meeting of the Royal Geographical Society, held on

Monday evening last, Mr. W. Giffard Palgrave read a paper,

detailing a journey made by him during his late residence as

Consul in Asia Minor. He began by giving a rough account of

the general divisions of that region, confining himself more par-

ticularly, however, to that tract of country consisting of table-

land, formerly knovra as Armenian, and where, moreover, the

Tigris, Euphrates, and other important rivers take their rise.

Many observations made of phenomena in the neighbourhood of

the range of mountains known as the Kolat Tagh all tended to

show beyond doubt that at some period or other glaciers must

have formed and existed in large quantities in the immense tracts

of mountains, though at the present time the climate is too genial

to allow the snow to remain even on the ridges and peak

throughout the year. A short insight was afforded into the

volcanic features of the place, and also into the mineralogical

formation of the soil. From this it appeared that mines, if only

persons were found enterprising enough to work them, might be

opened which would yield a surprising amount of lead and a

considerable quantity of silver, and would most likely prove very

lucrative.

The educational importance of our large schools, not only to

their actual pupils but to the inhabitants of the surrounding

neighbourhood, is being happily illustrated at Taunton. An
able lecture on " The Theory of Musical Tone," was delivered

last week to a large audience in the College School Dining-hall

by Mr. E. B. Tylor, F.R.S. It was largely illustrated by ex-

periments, and the valuable apparatus was left behind him by

the lecturer as a present to the School. It is hoped that other

lectures on Science, Art, and Literature, will succeed ; and that

gentlemen of eminence will be found to aid, by their presence

and teaching, so praiseworthy an attempt. For some time past

the Botanical Lectures at the .School have been attended not

only by the pupils, but by a considerable number of strangers
;

and a class of forty students will present themselves for the

approaching South Kensington Examination in Botany. There

is already a small Botanical Garden, well furnished and laid out,

which will be largely increased when the funds of the School

permit. O, si sic omnes !

Mr. Fairgrieve, successor to Mr. George Wombwell, is about

to sell by auction his well-known menagerie. Tlie catalogue com-

prises 186 lots, and includes a large number of monkeys, ten lions

and lionesses of various ages, a tiger and tigress, a male and

female elephant, three boa constrictors, and a large number of

other animals, and appurtenances. The sale will take place at

Edinburgh, and will commence on April 9, unless the whole

menagerie is previously disposed of by private contract.

Gentlemen interested in the improvement of Geometrical

Teaching may obtain a copy of the Association's Second Annual
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Report (referred to in last week's Nature) on application to the

Hon. Secreiaries, King Edward's School, Birmingham, or to the

London Local Secretaries, Mr. C. W. Merrifield, F.R.S., South
Kensington, and Mr. K. Tucker, University College School.

Mr. L Lowthian Bell read a paper at the Institution of

Civil Engineers on Tuesday evening, March 18, " On the condi-

tions which favour and (hose which limit the Economy of Fuel in

the Blast Furnace for Smelting Iron." A discussion on the

paper was taken at the following meeting on Tuesday evening

last.

Mr. Alfred S.mef, F.R.S., has in the press a volume entitled

3Tj Garden, in which he gives a complete description of his experi-

mental garden at Beddirgton, in Surrey, and details (he results

of his experience in the culture of flowers and fruit: of there

nearly 700 species and genera are described. The volume also

treats generally of the natural history, geology, and antiquities

of the neighbourhood. It is illustrated with about i.cco vcod
engravings,^ executed expressly for the work. The volume
will be published by Messrs. Bell and Daldy.

ANNUAL ADDRESS TO THE GEOLOGICAL
SOCIETY OF LONDON, FEB. 16, 1872

By J. Prestwich, F.R.S., President

TN looking at the labours of the Society dunng the past
year, it is satisfactory to notice the same activity, the same

wide range of subjects as ever, and the same independence
of research for truth's sake which there ever should be. But,
though gond work has been done in special branches and the
technical details of Geology, not so much progress has been
made in its higher problems. I would, however, direct your
attention to the steps made in grouping our volcanic rocks, and
in the determination of the fauna of our Cambrian strata, which
proves to be so much larger and richer than was anticipated a

few years back. Both these subjects are in able hands, and can-
not fail to yield important result.=, the latter especially in aiding

to settle that interesting question— the true line of division

between the Silurian and the Cambrian formations. On the
subject of denudation and river-action, we have also had several

excellent papers, and look forward with interest to the further

development of the many original views which they have put
before us.

The great question of the history of our globe during the
Quaternary period seems also to be advancing towards more
completeness. Many able observers, both in and ou^ of our own
Society, are engaged upon the subject, and various scientific

periodicals and publications of our local societies are rich in

contributions bearing upon this interesting subject. There is no
more wonderful chapter in the earth's histoi7 than that which
embraces the phenomena connected with the prevalence of great
and exceptional cold immediately preceding our time,—the first

dim appearance ofman—his association with a race ofgreat extinct
Mammalia belonging to a cold climate—the persistent zoological

characters of the one, so far as we have yet gone, in opposition
to the variable types presented in geological time by the others

—

the search for connecting links, and the measure of man's .inti-

quity,— all of which constitute theoretical problems of the highest
interest, and are now occupying the attention of geologists of all

countries. Allied also to this subject are the gi'eat questions
relating to the form of our present continents—the elevation of
the land—the origin of valleys and plains—and of all that which
prepared this globe for the advent of man.

But while treating of these abstract and philosophical ques-
tion.s, geology deals also with the requirements of civilised man,
showing him the best mode of providing for many of his wants,
and guiding him in the search of much that is necessary for his

welfare. The questions of water-supply, of building materials,

of metalliferous veins, of iron and coal-.supply, and of surface-
soils, all come under this head, and constitute a scarcely less im-
portant, although a more special branch of our science than the
palasontological questions com ected with the life of past periods,

or than the great theoretical problems relating to physical and
cosmical phenomena. Looking at this triple division of geology,
and seeing that the first, or applied geology, is, as it were, only

incidental to our general studies, and therefore not often the topic

of our discussions, notwithstanding its practical importance, I

propose on this occasion to say a few words in connection with
the two momentous subjects which, during the last few years,

have been made the objects of investigation by two Royal Com-
missions,* on both of which the geological questions have re-

ceived much and careful consideration. I shall here restrict my-
self to the more special geological bearings of the subject,

extending them, however, in some directions beyond the scope
of the original inquiries, and refer you to the Reports and
Minutes of Evidence themselves for the many valuable economical
questions and practical details which are there discussed.

Our Spiings and Water-supply.

The site of a spring or the presence of a stream determined
probably the first settlements of savage man ; and his civilised

descendants have continued, until the last few years, equally de-
pendent upon like conditions—conditions connected first with the
rainfall, and, secondly, with the distribution of the permeable
and impel meable strata forming the surface of the country.
Under ordinary circumstances, few large towns have arisen except
where there has been an easily accessible localised water-supply,
and where the catchment-basin on which depends the volume of
the rivers has been large, and permeable strata prevail. Take,
for example, London. Few sites could be more favourable in

every respect. Beneath it are strata rich in springs, while at a
distance there is that large development of those massive per-
meable strata so necessary to maintain a sufficient and permanent
flow in our rivers. As the conditions exhibited in the London
basin afford all the illustrations we need for our subject, I will
confine myself in this address to that area alone.

London north of the Thames stands on a bed of gravel, varying
in thickness from ten to twenty feet in round numbers, and over-
lyingstralaoftenaciousclayfrom lootozoofeet. The former being
easily permeable, the rain falling on its surface filters through it,

until stopped by the impermeable London clay, where it accumu-
late< and forms a never-failing source of supply to the innumer-
able shallow wells that have been sunk all over London from time
immemorial, and which for centuries constituted its sole water-
supply. Not only does it form an easily accessible underground
reservoir, although of limited dimensions ; but where the small
intersecting valleys cut down through the bed of gravel into
the London clay, a portion of the water in this reservoir escapes
at the junction of the two strata, and gives rise to several springs
formerly in much repute, such as those of Bagnigge Well, Holy-
well, Clerken-well, St. Chad's Well, and others.

The early growth of London followed unemngly the direction
of this bed of gravel, eastward towards Whitechapel, Bow, and
Stepney ; north-eastward towards Hackney, Clapton, and
Newington ; and westward towards Chelsea and Kensington

;

while northward it came for many years to a sudden tenni-
nation at Clerkenwell, Bloomsbury, Mar)lebone, Paddington,
and Bayswater ; for north of a line drawn from Bayswater by
the Great Western station, Clarence Gate, Park Square, and
along the north side of the New Road to Euston Square, Burton
Crescent, and Mecklenburg Square, this bed of gravel terminates
abruptly, and the London clay comes to the surface, and occupies
all the ground to the north. A map of London, so recent as
1S17, shows how well-defined was the extension of houses arising
from this cause. Here and there only beyond the main body of
the gravel there were a few outliers, such as those at Islir"ton
and Highbury ; and there habitations followed. In the same
way, south of the Thames, villages and buildings were gradually
extended over the valley-gravels to Peckham, Camberwell, Brix-
ton, and Clapham ; while, beyond, houses and villages rose on
the gravel-capped hills of Streatham, Denmark Hill, and Nor-
wood. It was not until the facilities were afforded for an irde-
pendent water-supply by the rapid extension of the works of the
great water companies, that it became practical)le to establish a
town population in the clay districts of Holloway, Camden
Town, Regent's Park, St. John's Wood, Westboume, and
Notting Hill.

On the outskirts of London a succession of villages grew up
for miles on the great beds of gravel ranging on the east to
Barking, Ilford,and Romford—on the north, following the valley
of the Lea to Edmonton and Hoddesdon ; and on the West, up
the Thames-valley to Ealing, Hounslow, Slough, Hammersmith,

* Royal C
the Commis

—.1 Water Supply, appointed April 1E67. Report of
nd Minutes of Evidence and Appendix, June jgeg.lilt ...UJiiiiiia^iuiicia etiiu iiJluuica Oi jz-vjuculc ailU rtppenODC, JUne J tfcO.

P oyal Commission on Coal Supply, appointed June 1866.
Reports of the Comnussionert, Minutee of Evidence, Appendix, July 1871
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and beyond ; whereas, with the exception of Kilburn, hardly a

house was to lie met with a few years since between Paddington

and Edgeware, or between Marylebone and Ilendon ; and not

many even between the New Road and Highgate and Ilamp-
steacL As a marked case of the excluding effects of a large

tract of impermeable strata close to a great city, I may mention

the denuded London-clay district extending from a mile north of

Acton, Ealing, and Hanwell, to Stanmore, Pinner and Icken-

ham, near Uxbridge. With the exception of Harrow {which

stands on an outlier of the Bagshot Sands), and Perivale, and
Greenford {on outliers of gravel), there are only the small villages

of Northholt and Greenford Green. In the earlier edition of

the Ordnance Maps, there was a tract of ten square miles north

and westward of Harrow within which there were only four

houses. Vet the ground is all cultivated and productive. But
immediately eastward of this area, and ranging thence to the

valley of the Lea, the ground rises higher, and most of the

London-clay hills a e capped by gravel of an older age than that

of the London valley, and belonging to the boulder-clay series.

On these we have the old settlements of Ilendon, Stanmore,

Finchley, Barnet, Totteridge, Whetstone, Southgate, and others.

There is yet another very common source of well-water supply

from beds of gravel directing population to low sites in valleys,

which is this. Everywhere on the banks of the Thames and its

tributaries there is a lower-lying bed of valley-gravel or of rubble

on, and often passing beneath, the level of the river. This bed is

supplied with water both by rain falling on it, by springs thrown
out from the adjacent hills or by the drainage from those hills

and in places by infiltration from the river, when, from any
cause, the line of water in the gravel falls below that of the

adjacent river ; while, on the other hand, the surplus land-

supplies find their way direct and unseen, from the bed of gravel

to the river. A great part of London south of the Thames, West-
minster, Battersea, and a number of towns up the Thames, as

Hammersmith, Brentford, Eton, Maidenhead, and others, to-

gether with Newbury and several villages on the Kennet, also

the towns of Ware and Hertford on the Lea, have this shallow

well-supply. A great many towns and numberless villages along

most of our river-valleys all through England, and on whatever

formation situated, are dependent on this superficial source of

supply, a supply much more permanent than the other shallow

well-supplies, in consequence of the outside aid from springs and
rivers. It is, however, only in case of exceedingly dry seasons

or of excessive pumping, that the supply requires to be supple-

mented by the river-waters. As, in ground of this description,

the land-water is generally dammed back by the stream, the

level of the water in the wells, which are always shallow, varies

with the level of the water m the streams, rising and falling more
or less with them.

A few of the higher London-clay hills in the neighbourhood of

London are also capped by outliers of the Bagshot Sands, as, for

example, Harrow, Harapstead, and Highgate, all of which are

sites of old habitations. The sands at these places attain a thick-

ness of from 30 to So feet, are very permeable, and afford a suffi-

cient water-supply by means of wells to alimited population. A num-
ber of well-known small springs are thrown out at the contact of the

sands and the clay on the slopes just below and around the

summit both of Highgate and Hampstead Hills. In some
instances, owing to the presence of iron in the sands, they are

slightly chalybeate. When the Baghshot Sands, further west-

ward of London, attain their fuller development of from 300 to

400 feet, tlie depth to the water-level at their base becomes so

great ttiat the upper porous beds are left high and dry, and form

uncultivated wastes, such as Bagshot Heath, Frimley Heath,

and others ; but on the outside of this area, where the sands

become thinner, and the water-level more within reach, we fiad

a number of villages, such as Englefield Green, Sunninghill,

Brackwell, Wokingham, Alderstone, Esher, Weybrijge,

Woking, &c. There are also some thin subordinate beds of

clay in the middle of the series which hold up a sufficient quan-

tity of water for small local supplies, and give rise to small

streams in the valleys of the Blackwater and of Chobham. The
running nature of portions of these sands, and the presence of

beds of ferruginous and green sands, often interfere much with

the construction of deep wells, and the quantity of the well-

water ; and, externally, the mix-^d clay-and-sand character

of the upper beds of the London clay fails to give any
good retaining-line for the water, which therefore rarely issues

as springs, but oozes out from the general surface of the inter-

mediate spongy mass.

The 70 to 100 feet of sands and pebble-beds belonging to the

lower tertiary strata under the London clay, and overlying the

chalk, are also very permeable, and being intercalated with some
beds of retentive clay, they give rise to one or two levels of
water, affording wherever these strata form the surface, as at

Blacklieath, Bexley, Chiselhurst, and Bromley, a moderate
water-supply to shallow wells. Where these sands dip under
the London clay, and only present a narrow belt on the surface,

a small valley is commonly formed into which the London-clay
hills drain on the one side, and on the other the chalk dammed
back by the Tertiary strata throws out its springs, and the sands

are thus kept charged with water up to a short depth from the

surface. As instances of the many places whose sites have been
determined by these favourable circumstances, I may name Croy-
don, Beddington, Carshalton, Sutton, Clieam, Ewell, the villages

between Epsom, Ashstead, and Leatherhead, to Guildford, and
again between Old Basing and Kingsclere.

But besides furnishing a supply by ordinary wells to a number
of villages on their line of outcrop, the Lower Tertiary sands have
of late years contributed to the metropolitan supply, as well as

to the supply of those adjacent districts where the surface is

formed of tenacious clay, and water is scarce, by means of

artesian wells. For along the line of country just named, and
along a more irregular belt on the north of London, these sands
pass beneath the London clay, so that the water they receive

from rain and springs on the surface, passes underground, where
it is prevented from rising by the impermeable superincumbent
clay ; consequently, as there is no outlet for the water below
ground, these sand-beds are filled with water along their whole
underground range, between their outcrop in Surrey and that in

Hertfordshire.

I need not dwell here upon the constructionsof Artesian wells,

which have been explained by Hericart de Thury, Arago,
Degousce and Laurent, Bumell, Hughes, myself, and others,

beyond offering a few explanatory remarks on this particular case,

which we shall also have to bring to bear upon the origin of

springs.

The surface of the ground at the outcrop, just referred to, of

the Lower Tertiary sands is about 100 ft. above the level of the

Thames, whilst ur.ler London the sands are at a depth of from
too ft. to 220 ft. below that level, thus forming the shell of a
basin from 200 ft. to 300 ft. deep, the centre of which is filled

with a depressed mass of impermeable clay. There is, however,
a notch in the lip of the basin, where it is traversed by the

Thames, at Deptford and Greenwich, which is at a lower level of

100 ft. than the rest of the rim. Below this level, as there is no
escape for the water, the strata are naturally perpetually water-

logged ; and if any water is withdrawn from one part, it is,

owing to the permeability of the strata, at once replaced from
adjacent parts of the same strata. Early in the present century,

bore-holes were made through the overlying London clay to

the sands at depths of from So ft. to 140 ft., and the water from
these deep-seated springs rose at once to a height of several feet

above the level of the Thames, where it tended to maintain

itself, and thus form, in the lower-lying districts, permanent
natural fountains. But the e.ase and facility with which this

abundant supply was obtained, led to the construction of so great

a number of such wells that a time soon came when the annual

rain outfall no longer sufficed to meet the demand, or, rather, it

could not be transmitted fast enough to the central area of ab-

straction to replace the out-draught. The consequence was that,

after some years, the water ceased to overflow, and the line of

water-level has gradually sunk at London, until it now stands

some 70 ft. or 80 ft. beneath the surface level. This, however,
is not the case at a distance from London ; and in many parts of

Middlesex, and more especially in Essex, where Artesian wells

are common, they have been found of very great service.

In order to supply the deficiency thus caused in the Lower
Tertiary sand, most of the Artesian wells in London have of

late years been carried down into the underlying chalk, which
also extends beneath London at depths of from 150 ft. to aSoft.

Both formations are permeable, but in different ways. On both
the rainfall is at once absorbed, but the transmission of it is

effected in different ways. Through the sands it filters at

once ; but not so with the chalk. A cubic foot of the latter

will hold two gallons of water by mere capillary attraction
;

but it parts with this with difficulty. Still in time it finds

its way through the body of the chalk, aided by the innumer-

able joints, fissures, and lines of flints by which this forma-

tion is traversed ; and, when once under the line of satura-
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tion, the water in these fissures circulates freely. This line of

saturation is governed in this as well as in all other permeable

formations, by the level of the lowest natural point of escape,

which is either the coast-line if near, or the nearest river-

valley. Below these levels permeal>le strata are always

charged with water ; consequently under London the chalk

is everywhere water-bearing ; but as the Lower Chalk is more
compact than the Upper, and is less fissured, especially when
covered by other strata, and as the more compact water-logged

chalk delivers its charge with extreme slowness, it is not until a

fissure is met with that a free supply of water is obtained.

Further, as there is no law regulating the position of the fissures,

the depth to which the chalk has to be traversed before meeting

with a free supply of water is quite uncertain. It is a question

of probability depending upon meeting with a fissure sooner or

later— lo to 15 feet have sufficed in some of the deep London
wells, whereas in others it has been necessary to sink to a depth

of from 100 to 200 feet or more before hitting on the necessary

fissures. Large as this supply is, the same causes which have

operated in the case of the sands have told also on the chalk

supplies (and, no doubt, there is some community between tbe

two), and the great demands on it have occasioned a similar

lowering of the water-line. At the same time this line also re-

mains unaltered at a distance from London, and as witli Tertiary

Sands the mass of the chalk beneath intersecting the level of

the river valleys remains constantly charged with water. Ordinary

wells, therefore, sunk below this line of saturation into the chalk

where it comes to or near the surface, are capable of yielding

very large quantities of water. More than seven million gallons

daily are in fact now so obtained from the chalk on the south-

east of London.
Numerous and useful as the London Artesian wells are, they sink

into insignificance when compared with the application of the same

system in Paris. Our deepest wells range from about 400 to 500 feet,

and the water comesfromthechalk hills at a nearest distance of from

15 to 25 miles from London ; whereas in Paris the well of Crenelle

is 1,798 feet deep, and derives its supplies from the rain-water fall-

ing in the Lower Greensands of Champagne, and travelling

above 100 miles underground before reaching Paris. The well

of Passy, sunk also through the Chalk into the Lower Green-

sands at a depth of 1,923 feet, derives its supplies from the same

source. The level of the ground above the sea at the outcrop

of the Lower Greensands in Champagne averages about 350 feet,

and the water at Crenelle well rises 120 above the surface, which

is nearly the level of the Seine, there 89 feet above the

sea-level. The water-delivery is large and well maintained.

These results were considered so encouraging, that in 1865 the

Municipality of Paris decided on sinking two Artesian wells of

unexampled magnitude. Hitherto the bore-holes of such wells

have been measured by inches, varying from 14 to 4 inches, that

of Passy alone having been 4 feet at the surface and 2 feet 4
inches at bottom. But it was resolved to exceed even the larger

dimensions of this well.

One of these experimental wells is in the north of Paris, at

La Chapelle, St. Denis, 157 feet above the sea-level. A shaft,

with a diameter of of 6.V feet, was first sunk through Tertiary

strata to a depth of 1 13'feet. At this point the boring was com-

menced with a diameter of 5! feet, and carried through difficult

Tertiary strata to a depth of 450 feet, when the Chalk was
reached. A fresh bore-hole was here commenced in August 1867,

which in September 1870 had reached the depth of 1,954 feet.

The works were stopped on account of the war until June 1S71,

when they were resumed, and the bore-hole has now reached the

great depth of 2,034 feet, with a diameter still of 4 feet i,\ inches.

It is now in the Grey Chalk, and it is calculated that the Lower
Greensands will be reached at a depth of about 2,300 feet.

The other Artesian well is at the Buttes-aux-Cailles, on the

south-east of Paris, at an elevation of 203 fc. above the sea.

The Tertiary strata are there only 205 ft. thick. This well is

not quite on so large a scale as the other, and is still, at the depth

of 1,640 ft., in the White Chalk.

The discharge from these great wells will probably be equal to

that of a small river. At Passy, notwithstanding some defective

tubage, and the circumstance that the surface of the ground is

there 86 ft. above the Seine, the discharge at the surface is equal

to 3J millons of gallons daily ; and it has been above 5 millions,

or enough for the supply of a town of 150,000 inhabitants.

The question may arise, and has arisen, why, with a like geo-

logical structure, should not like results be obtained at London
as at Paris ; and, to a certain extent, it has been answered. At
Kentish Town an Artesian well ,was, in 185 Si carried through

324 feet of Tertiary strata, 645 ft. of Chalk, 14 ft. of Upper
Greensand, and 130ft. of Gault. Instead of then meeting with the

water-bearing Lower Greensands which crop out from beneath

the Chalk, both on the north and south of London, unexpected

geological conditions were found to prevail, to which we shall have

occasion to refer presently ; and not only were these Green-

sands found to be absent, but likewise all the Oolitic and Liassic

series. The bore-hole passed at once from the Gault into a

series of red and grey sandstones, probably of Palaeozoic age,

and not water-bearing. The Chalk has more recently been

traversed at Crossness, near Plumstead, where its base was reached

at a depth of 785 ft., and the bore-hole carried 159 ft. deeper

into, but not through, the Gault, when, owing to difficulties

caused by the small size of tiie bore-hole, the work had to be
abandoned. Although we were mistaken in our anticipations as

to the results of the first of these works, still it is evident—as

the Lower Greensands, with a thickness of 450 ft., pass beneath

the Chalk and the Gault in a line from Farnham, Reigate, to and
beyond Sevenoaks—and they again occupy the same position

north of London, on a line from Leighton Buzzard to Potton

—

that it is only a question of how far they may be prolonged

underground towards London. They have as yet been followed

only 4 miles from their outcrop under the Gault in Buckingham-
shire, and I mile in Kent ; and no attempt has been made to

follow them under the Chalk. It is therefore quite possible that

they mry extend to under Croydon, or even to Sydenham, or

still nearer London ; but this depends upon the width of the

underground ridge of Palaeozoic rocks, which has not been deter-

mined. It is a matter for trial. As the sands are from 20D to

500 ft. thick, and show no sign of an immediate approach to the

old shore-line, there is every probability that in Kent and Surrey

they extend at all events some miles northward, and in Bucks
some miles southward, before they thin off against the under-

ground ridge of old rocks, so that they might still be found avail-

able, as a supplementary source, for the water-supply of London.
Such is the geological structure of the ground on which this

large city is dependent for its first and immediate water-supply

by means of wells. The highest seam of water, that in the

drift-gravel, extends almost everywhere under the streets and
houses of London, at depths of from 12ft. to 25ft., forming what
is called ground-springs. The Lower Tertiary sands, with their

greater thickness, and their larger and distant area of outcrop,

contain the second and larger underground body of water be-

neath I^ondon. The third underground reservoir is the Chalk,

which, from its large dimensions—500ft. to i, 000ft. thick—and
extensive superficial area, forms a still larger reservoir, and
source of water-supply.

With the increase of population, however, the, need for larger

quantities necessitated the recourse to river-supply ; and this

supply, equally with the other, is regulated by geological con-

ditions, only that in this case the question concerns those con-

ditions which affect the strata throughout the catchment-basin of

the river itself above the town which needs its supply.

( To be conlinued.
)

PROF. SCHIAPARELLVS RESEARCHES
"T^HE following address was delivered by the president of the

Royal Astronomical Society, Mr. William Lassell, Feb-
ruary 9, 1872, on presenting the Gold Medal of the Society to

Signor Schiaparelli :—

You will have learned from the Report just read, that your

Council have awarded the Gold Medal this year to Signor Schia-

parelli ; and I regret to have to inform you that we shall be
deprived of the pleasure of presenting it to him in person ; as by
a letter received from him a few days ago, I learn that his duties

of Professor and Director of the Observatory at Milan will

prevent his being able to undertake so long a journey.

The first notice I find of Signor Schiaparelli's labours is his

discovery of the minor planet Hcspcria, at the Observatory of

Milan, on April 29, 1861, an indication that, besides his mathe-

matical attainments in Theoretical Astronomy, he possesses in-

dustry and practical skill as an observer.

In the .Istroiiomische Nachrichten of August 13, 1S64 (No.

1487), |is a purely mathematical paper by him, entitled

" Theoremes sur le mouvement de plusiers corps qui s'attirent

mutuellement dans I'espace." Of this paper, not bearing imme-
diately upon those labours of Signor Schiaparelli which have

more especially called forth the award, I will only express the

opinion of a friend of high mathematical attainments, who
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characterises it "as an elegant and probably original contribution

to the theory of the orbits of bodies moving freely in space, and
acted on only by their mutual attractions."

I come now to give some account of Signor Schiaparelli's

principal discovery of the law of identity of meteors and comets,

and of the observations and reflections which led him to that

result, as contained in a series of letters to Father Secchi in the

year 1S66.

It appears from these that Signor Schiaparelli's study of this

subject received a great impulse from his own observation of the

meteors which fell on the nights of the gth, loth and nth of

August, 1866. He states that he was then confirmed in the

opinion expressed three years before, that, of the meteors which
usually fall on those nights, a great number are distinguished by
their starting nearly all from one point. And, from the spas-

modic fall of these meteors—more sometimes falling in one
minute than in the next quarter of an hour—he inferred that

their distribution in space must be very unequal. He also ob-

served that those stars proceeding from one point were all of a

fine yellow colour, and left behind them a fugitive but very

sensible track ; whilst the other meteors, proceeding from various

points, offered every variety of colour and form. Hence he con-

cludes that the meteors form a number of rings, and become
visible when the earth traverses their orbit, as if shooting forth

from one point in the sky. And he remarks that the observa-

tions of M. Coulvier-Gravier, and Professor Heis, and of our

own countrymen, Professor Herschel and Mr. Greg, have shown
that these radial points occur in every quarter of the heavens ;

therefore these rings or orbits must possess eveiy possible degree

of inclination to the ecliptic.

He then proceeds to inquire how such a mass of cosmical

matter could become accumulated in the Solar System. This

system seems to consist of two classes—the planets, characterised

by but little eccentricity of orbit, slight variation of the plane of

the orbit, exclusion of retrograde motion, and a tendency to take

the form of a sphere (deviating from it only so much as is neces-

sary to preserve the equilibrium of the body)—these characteristics

applying also to the secondary systems, with the exception of the

satellites of UraiiKs. The second class consists of cometary

bodies, which are under no law as to the planes of their orbits,

or the direction of their motions. .The point most remarkable

about them is the extreme elongation of their orbits, most of

which are described in stellar space ; which seems to show that

they did not form part of our system when that was first con-

stituted, but are wandering nebula; picked up by our sun.

Signor Schiaparelli further observes that the velocity of the

solar system through space has been shown by Otto Struve and

Airy to be somewhat similar to that of the planets i-ouml the

sun. Now if a nebulous body or comet in motion were to come
within the action of tlie sun, it would go round the sun at such

an immense distance from us, that it would remain invisible.

Two circumstances might bring it within our range of vision

—

first, if the comet met the sun in almost a direct line ; and

secondly, if it were travelling in a direction parallel to the sun's

motion.

If we suppose a cloud of cosmical matter formed ot particles

so minute and so widely separated as to possess scarcely any
mutual attraction, to be brought within the power of the sun's

influence, each particle would pursue an elliptic orbit of its

own. Those particles which differed most in the plains of

their orbits would however possess nodes in common., and,^in

consequence, the particles as they approached the sun would
necessarily approach each other, and when separating again,

after passing the node, would at their perihelion passage be

still very much nearer than they were when brought first

within the sun's attraction. Those particles which, lying in

the same plane, presented a wide angle with respect to the sun,

would form ellipses, the planes of which would be identical

;

though the positions of the major axes would diverge, and, as a

result, the particles at their perihelion would pass in nearly the

same orbit, but at different velocities, the originally foremost

particle being overtaken by those behind it. Again, those

particles which, being in the same plane, were also in the same
line with regarel to the sun—their separation consisting in the

variation of their distance from the sun—would form ellipses in the

same plane, and having a major axis in the same direction, liut

of different lengths,—the orbit of the particle nearest the sun

being described 'oithin that of the farthest particle, the result of

which would be a difference of speed, and an ever-widening dis-

tribution of the particles along the whole of the orbit. This

reasoning is illustrated, in the second letter to Father Secchi, by
a series of diagrams and figures ; and then Signor Schiaparelli
proceeds to give a recapitulation or summary of his principal
propositions thus :— Celestial matter may be divided into the
following classes, 1st, fixed stars ; and, agglomerations of small
stars (resolvable nebulre)

; 3rd, smaller bodies invisible except
when approaching the sun (comets)

;
4th, small particles com-

posing a cosmical cloud. This last class probably occupies a
large portion of the celestial spaces, and the motion of these
dust-clouds may be similar to that of the fixed stars. When
attracted by the sun they are not visible unless they receive an
orbit which is an elongated conic section.

Whatever may have been the original form of the cloud, it

cannot penetrate far into our system without assuming the form
of an elongated cylinder passing gradually into a stream ot

particles. The number of such streams seems to be very great.

The particles are so scattered tliat their orbits may cross each
other without interruption, and may possibly be always changing
like the beds of rivers. The stream, after passing its perihelion,

will be more diffuse than before ; and, when passing a planet,

may be so violently affected as to separate or break up, and even
some particles may assume quite a new orbit and become inde-
pendent meteors.

Thus meteors and other celestial phenomena of like nature,

which a century ago were regarded as atmospheric phenomena
—which La Place and Olbers ventured to think came from the
moon, and which were afterwards raised to the dignity of being
members of the planetary system—are now proved to belong
io t\ie stellar regions, and to be, in truth. Jailing stars. They
have the same relation to comets as the asteroids have to the

planets ; in both cases their small size is made up by their greater

number.
Lastly, we may presume that it is certain that falling stars,

meteors, and aerolites, differ in size only and not in composition

;

therefore we may presume that they are an example of what the
universe is composed of. As in them we find no elements
foreign to those of the earth, we may infer the similarity of com-
position of all the universe—a fact already suggested by the
revelations of the spectroscope.

Signor Schiaparelli further pursues the subject in another and
later paper, published in No. 1629 of the Astronomische Nach-
riehten, entitled " Sur la Relation qui existe entre les cometes
et les etoil'^s filantes. " In this communication he refers to the
letters to Father Secchi above referred to, in which he had endea-
voured to bring together all the arguments in favour of the
opinion of an analogy between the mysterious bodies known as
shooting stars and comets.

Signor Schiaparelli, in this paper, proceeds to state that he is

prepared to afford to this analogy a large amount of probability,

since there is no doubt that certain comets, if not all, furnish the
numerous meteors which traverse the celestial spaces. In proof
of this Signor Schiaparelli quotes from a paper of Prof Erman,
in which he has pointed out the method of obtaining a complete
knowledge of the orbit described by a system of shooting stars,

when the apparent position of the point of radiation and the

velocity through space of the meteors is knowir
Assuming from the necessity of the case that the orbit of the

August meteors must be an elongated conic section, Signor .Schia-

parelli employs the method of Erman to calculate the parabolic

orbit of those bodies ; taking right ascension 44° and north decli-

nation 56" for the position of the point of divergence, according

to the observations made in 1863 by Prof. A. .S. Herschel. And
he proceeds to give the following elements, assuming the maxi-
mum of the display of 1S66 to be August 10, iS hours. Com-
paring these elements of the orbit of the August nicleors with
those of the orbit of Comet II. 1862, calculated by Dr. Oppol-
zer, he exhibits the following remarkable coincidence in each
element :

—

Elements of the Orbit Elements of the Orbit
of the Aug. Meteors. of Comet II, 1862

Perihelion Passage 23 July, 1862 22'9 Aug., 1862

Longitude of Perihelion

Ascending Node
Inclination

Perihelion Distance

Revolution Period

Motion

Although the time of revolution of the August meteors is still

343 28
138 16

64 3
0-9643
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doubtful, Signor Schiaparelli, on reference to the catalogues of

Biot and Quetelet, deduces a hypothetic period of 105 years,

which introduces but small changes in the elements—very inferior

to the uncertainty of some of the data on which this determina-
tion is built.

In the letters above referred to, Signor Schiaparelli had given

an orbit for the meteors of November, assuming the point of

radiation as determined in America to be 7 Leoiiis. But later

observations made with much care in England have shown that

this position is erroneous by several degrees, so that that orbit

can only be termed a very rough approximation. Assuming,
then, that the point of radiation is longitude 143° 12' and latitude

10° 16' north— that the maximum of the shower was November
13, I ih. G. M.T.—and that the period of revolution is 33J years,

according to Prof. Newton—Signor Schiaparelli compared the

following elements of the meteoric orbit, which he compared
with those of tlie orbit of Comet I., 1S66, calculated by Dr.

Oppolzer.
Elements of the Orbit Element of the Orbit
of Nov. Meteors. of Comet I, 1866.

Perihelion Passage Nov. 10-092, 1866. Jan. n'i6o, 1866.

Longitude of Perihelion
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whether Ben Nevis, or any of the mountains of the district,

offered a sufficient gathering-ground for any such glacier as that
supposed in the freshwater theory, assuming the chmate to liavc
been such as would have admitted of a large lake in Glen Roy.
He suggested the possibility of the openings through which the
sea would gain access to the district having at the time of the
last submergence been to some extent choked with ice, which
thus checked the tidal action inland from the present coast ; and
thought that possiljly both glaciers and the sea had together
contributed towards the formation of the terraces. These, he
observed, were by no means confined to Glen Roy itself, but
were to be seen on a large scale, and at a lower level in the
valley of the Speam, if not elsewhere.

Paris
Academy of Sciences, March 11.—The following mathe-

matical papers were read :—On flattened curves, by Mr. A.
Cayley, communicated by M. Chasles ; on the determina-
ion of the characteristics of the elementary system of cubics,

by M. 11. G. Zeuthen, also presented by M. Chasles; and
on a change of variables, which renders certain equations
with partial derivations of the second order integrable, by
M. J. Boussinesq, presented by M. de Saint-Venant. M.
de Saint-Venant also presented the continuation of his me-
moir on the hydrodynamics of water-courses. — Papers on
auroras were communicated by Marshal Vaillant, M. Vinson,
M. H. de Parville, and M. H. Tarry. M. Vinson's communica-
tion, and two extracts from letters read by Marshal Vaillant,

related to a magnificent Aurora Australis observed at the Island
of Bourbon (Reunion) on the night of February 4-5. —M. C.
Saint-Claire Deville presented a note by M. A. Houzeau on
the proportion of ozone contained in the air of the country,
and on its origin.—M. W. de Fonvielle presented a note in

continuation of that read at the previous meeting on the
means of protecting habitations against the perils of light-

ning strokes induced by gas-pipes, &c. — A report, by M.
Coumbary, on the prediction of earthquakes, was read. -
M. E. IJecquerel presented a note by M. A Cazin on the quantity
of magnetism of electro-magnets.—M. Delaunay communicated
a p.aper by M. A. M. Mayer describing some experiments, show-
ing that the translation of a vibrating body gives origin to a wave
of different length from that produced by the same vibrating
body in a fi.ted position.—A note by M. II. Resal on the geome-
trical theory of the movement of the planets was also presented
by M. Delaunay.—A paper was read by M. Kolb on the densities
of hydrochloric acid ; it contained some useful tables.—M. Blan-
chard presented a note by MM. P. Fischer and L. de Folin on
their dredgings in the fosse of Cap Breton during the year 187 1.

These dredgings were made at depths extending from 24 to

250 fathoms. The authors indicate the principal species of
animals obtained by them.—M. de (Juatrefages communicated a
paper by M. E. Perrier containing a summary of his anatomical
investigation upon the earthworm, and M. Coste a note by M.
G. Pouchet on changes of colour produced in prawns to
accommodate them to the colour of surrounding objects. This
change of colour is prevented by removing the eyes of the
pravras.—M. A. Leymerie described some geological peculiarities
in the lower Pyrenees.

March 18.—M. Serret presented some remarks on the note
by Mr. Boussinesq, read at the last meeting of the Academy,
and stated that M. Boussinesq was long since anticipated
by Lacroix in the transformation proposed by him. — M.
Serret also presented some remarks by M. E. Combescure,
upon an analytical memoir by Legendre, on the integra-
tion of certain equations with partial differences.—M. de
Saint-Venant read a continuation of his memoir on the hydro-
dynamics of water-courses.—M. H. Saint-Claire DeviUe com-
municated a note by M. D. Gemez, on the absorption spectra of
the vapours of sulphur, selenious acid, and hypochlorous acid.
The author finds that coloured vapours in general absorb rays of
irregularly variable refrangibility. Vapour of sulphur at first

produces a gradual extinction of the sjiectrum, except the red
part a little beyond line C of the of the solar spectrum ; with an
increase of temperature the rest of the spectrum reappears
with very distinct bundles of lines in the violet and blue, and
returning into the green. Vapour of selenious acids pro-
duces a veiy distinct system of absorption-bands in the violet and
blue, and the absorption-spectrum of hypochlorous acid is

identical with that of hypochloric and chlorous acids.—M. H.
Tarry presented a note on the extraordinary extension of the
zodiacal light, and its coincidence with the periodical reappearance

of auroras
; and the aurora of the 4th of February vras the subject

of notes by MM. Denza, Mohn, aud Coumbary.—M. Tarry and
M. Denza also noticed the sand rains of the South of Europe.

—

M. C. Sainte-Claire Deville also presented some remarks on a
note on the theory of auroras, read at the last meeting by Mar-
shal Vaillant.—The papers on chemical subjects were particularly
numerous. M. Chevreul read a memoir on a phenomenon in the
crystallisation of a very concentrated saline solution.—A paper
on the formation of chloral by MM. A. Wurtz and G. Vogt was
read.—The question of the preservation of wine by the appli-
cation of heat was further discussed by MM. de Vergnete-
Lamotte and Pasteur.—M. Wurtz presented a note by MM. C.
Friedel and R. D. Silva, on the isomers of trichlorhydrine and
the reproduction of glycerine ; a note by M. G. Bouchardat on
the transformation of acetone into hydride of hexylene {dipro-
pyle) ; and some facts with regard to diphenylamine by MM.
C. Girard and G. de Laire.—M. C. Robin presented some ob-
servations by M. E. Ritter, on colourless bile, in which the
author stated that in] all cases where colourless bile occurred
the liver presented more or less fatty degeneration.—A note was
read by M. Duclaux on the influence of the cold of winter upon
the seeds of plants.—M. Decaisne presented a note by M. E.
Bomet, on the gonidia of Lichens, in which the author supports
the curious opinion put forward \iy M. Schwendener, that the
lichens are complex organisms, formed by the association of cer-

tain low algce with fungi or other plants. He regards the con-
nection as one of parasitism.—A note was read by M. S. Meunier
on the discovery of an abundant deposit of HcmirhyncJuis Dcs-
Iiaycsi in the Calcaire Grossier of Puteaux.—M. C. Bernard pre-
sented a note liy M. Oilier, on cutaneous grafts, and a note by
M. Guibert on the beneficial results obtained by the combined
action of morphine and chloroform in surgery.
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THE FOUNDATION OF ZOOLOGICAL
STA TIONS

II.

—

The Aquarium at Naples

WHEN I wrote the first article on the "The Founda-

tion of Zoological Stations,"* I desired to bring

before the general public the idea ofextending the principle

of co-operation in Science in general, and in Biology in

particular. I now propose to give a sketch of the in-

ternal organisation of a zoological station as it presents

itself to my mind. It is natural that in doing this I give

more or less a picture of what I intend to produce at

the station which is at present being erected under my
superintendence at Naples.

The building occupies an area of 7,000 square feet, and

is situated at a very short distance— looft.—from the sea.

It forms a rectangle looft. long and 70ft. broad, with

a height of 40ft. The building is divided into two parts,

the lower part being occupied by the tanks of the great

aquarium, which is to be open to the public ; the upper

part containing twenty-four rooms of different sizes for

laboratories, a library, and collections, and for lodging the

three or four zoologists who will be constantly occupied in

managing the station.

I will not speak here of the manner in which the

technical parts of the aquarium arc to be arranged, as

this would scarcely interest my readers. What I should

like to specialise a little relates more to the facilities for

scientific study which the station will afford.

Let me speak first of the lower part of the building,

the -great pubHc aquarium. It will contain fifty-three

tanks of different sizes, one of them 32ft. long, loft.

broad, and 3ft. to 6ft. deep ; twenty-six 6ft. 6in. long,

and equally broad ; and twenty-six others 3ft. long and

3ft. to 6ft. broad. These tanks will contain marine animals

of all kinds, either isolated or more or less mixed, accord-

ing to the investigations that are to be made.

I imagine now that in one of these tanks a number of

MedusK and Salpa; are together, and the problem is

to know how they will behave in so close a union. This

can be solved only in such a tank, and it will be a very

easy study, as the naturalist has only to occupy a mov-

able chair, which is placed before the tank, and which

hides him and the tank by special precautions completely

from the general public. At a certain moment you can

put into the tank some rapacious fishes, or some of the

swift and warlike Crustaceans of the Palremon tribe,

and wait for the movements and actions of the Me-

dusa; as well as the Salpse. You may repeat these obser-

vations, and add other different species ; and if you have

patience enough, you cannot fail to discover facts about

the general habits of the animals in question, and the

functions of their organs, which were unknown before,

and which may yield, perhaps, valuable arguments to

establish a theory on the manner in which they origi-

nated from other animals. As it is, we hardly know
anything about the life of Medusa; or SalpE, and our

ignorance of the habits of other marine animals is

equally great.

* Natl'Re, vol. V. p. 277.

VOL. V.

Let us take another example. I was present when halt

a dozen stone crabs {Lithodes Maya) were brought from
Norway to the Hamburg Aquarium. Mr. Lloyd, at that

time the Director of the Aquarium, distributed them in

several tanks. It happened that one of them found itself

in company with a number of Crerilabrus Jiorwcgicus.

a swift and clever little fiih. These at once began to

attack their new companion. With considerable skill

they tried to hurt the eyes of the crab, which on their

long stalks presented, of course, the most vulnerable part

of the clumsy and spinous animal. After half an hour's

continued attacks the fishes actually succeeded in tearing

out one of the eyes. This fact made me investigate at

once the mode of protection with which Nature had fur-

nished the eyes of Crustacea, and I collected a considerable

number of observations, which, if completed and worked
out, would possibly form a very interesting chapter in our

knowledge of the progress of Natural Selection.

I shall adduce a third instance for the necessity of

facilitating observations of this kind. In his excellent

refutation of some of Mr. Mivart's objections to

the theory of Natural Selection, Mr. Darwin relates

("Origin of Species," 6th Edition, p. 1S6) some observa-

tions made by Malm on the way in which the eyes of

the Pleuronectes get both on one side of fish. The fol-

lowing are his words :—

" The Plcuronectida:, whilst very young and still sym-
metrical, with their eyes standing on opposite sides of the
head, cannot long retain a vertical position, owing to the
excessive depth of their bodies, the small size of their
lateral fins, and to their being destitute of a swim-bladder.
Hence, soon growing tired, they fall to the bottom on one
side. Whilst thus at rest they often twist, as Malm
observed, the lower eye upwards, to see above them ; and
they do this so vigorously that the eye is pressed hard
against the upper part of the orbit. The forehead between
the eyes consequently becomes, as could be plainly seen,
temporarily contracted in breadth. On one occasion
Malm saw a young fish raise and depress the lower eye
through an angular distance of about seventy degrees.
We should remember that the skull at this early age is

cartilaginous and flexible, so that it readily yields to
muscular action. Besides, Malm states that the newly-
hatched young of perches, salmon, and several other sym-
metrical fishes, have the habit of occasionally resting on
one side at the bottom ; and he has observed that they
often then strain their lower eyes so as to look upwards

;

and their skulls are thus rendered rather crooked. These
fishes, however, are soon able to hold themselves in a
vertical position, and no permanent effect is thus produced.
With the Pleuronectida;, on the other hand, the older they
grow the more habitually they rest on one side, owing to
the increasing flatness of their bodies, and a permanent
efiect is thus produced on the form of the head and on the
position of the eyes."

I think observations of this kind ought to speak so

much in favour of a great observatory for marine animals,

that it would be superfluous to add any more instances

for its necessity. I hope the Naples Institution will

rapidly produce a great number of similar observations,

and thus render one of the most important services to

the still utterly neglected knowledge of the animal life

of the ocean.

Let us now ascend the staircase from the lower part of

the future Zoological Station to the upper floor. We pass
through a series of rooms on the north side, the first of
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which is occupied by the chief zoologist. Before the

window a table for microscopical work is placed, sur-

rounded by small tanks for breeding eggs and keeping

alive larva; and other smaller animals. Each tank is fur-

nished with a continuous current of fresh sea-water, which

can be weakened or strengthened, or completely stopped,

as it pleases the zoologist. The rest of the room is re-

served for the business matters of the staiion. Next to it

comes the library-room, large enough to keep a library of

25,000 volumes. Two tables for microscopical work

placed near one another occupy the place near the

window, some tanks of diflerent sizes, completely fur-

nished with tubes, &c., are placed at the disposal of

those who occupy the tables. Next follows the great

laboratory. In the centre of the room we find at least

twenty to thirty tanks of different sizes, each of them
with its own current of sea-water ; the two great front

windows afford light for four working tables placed near

them. The walls may be occupied by physiological in-

struments and by other apparatus which will be required.

Galleries on the walls and across the centre of the room
yield enough space for placing all sorts of collections and
other things on them without hindering the free passage

in the laboratory. The last room on this northern side

will be occupied by the first assistant zoologist, and be

furnished, like that of the chief zoologist, with working

table and tanks. Both the corners of the house are occu-

pied by towers, and these towers contain two small

chambers of nine feet square ; they are also to b? fur-

nished with tables and some tanks, so that in all ten

zoologists may, at the same time, tind complete accom-

modation for their work.

The south side of the upper part of the station will

be occupied by four rooms, sufficiently large to allow the

collections to increase for many years, and the laboratory

to take possession of double the space it will occupy at

the beginning. The west and east side afford some
private rooms for the use of the naturalists employed in

the management of the station. Under the roof eight

other smaller rooms complete the whole disposition of the

space inside the building.

Now let me say some words on the functions these

organs of the Zoological Station are to exhibit in future.

There are first to be noticed the great advantages which

win be offered to the single student. Whoever works

with marine animals will be painfully acquainted with

the difficulty of preserving them alive longer than two

or four days. They almost invariably die, and decom-
pose very soon. If one now considers that anatomical

and stil more embryological problems are only to be
solved during weeks or months of undisturbed and
indefatigable exertion, it is quite evident what eaormous
advantage must result from the possibility of keeping

these animals alive during weeks. And this will be
effected by the help of tanks with a continuous stream

of sea-water. The sea being always in motion, caused

either by the waves or still more by the vast number
of currents, makes the constant alternation of fresh

and aerated sea-water necessary for the life of the

animals. The imitation of these currents and the arti-

ficial injection of air into the tanks will render it pos-

sible to keep even embryos and larvaj alive, which

formerly could never be studied on account of their

early death.

Besides, everybody knows how often fishermen bring

eggs or larva; which are completely unknown to the

zoologist. They are, perhaps, highly interesting
;
perhaps

belonging to animals whose eggs have never been seen

before, as they deposit them far off in the open sea or on

the bottom. The single zoologist in his small room in a

Naples Hotel, with some bottles or basins at his disposal,

puts them into a tumbler, changes the water regularly,

and thus succeeds in keeping them alive for a week, but he

forgets the changing once, and to-morrow they are dead.

A good many will even not live in spite of the changing

of the water, because they require the constant stream

running over them. The single zoologist in the station,

on the other hand, puts them into a tank, sets the stream

in motion, and has nothing to do but to watch their

development, and the final disclosure of the embryo,

or the metamorphoses of the larva-, and may completely

succeed in getting a key to their nature and their re-

lation to other animals.

Considering now the all-importance of embryology and
development in the present state of zoology, it is easy to

recognise in the continuous stream of the sea-water in

the station a fundamental novelty in the conditions for ;

the progress of scientific zoology. Go a little further. It

is rarely advisable to work with one subject alone when
on the sea-coast. There are so many incidents that

change the conditions of the work you have in hand,
.

that you are much wiser to have, whilst working at one ;

chief problem, one or two smaller ones with it. But

chance is often a paradoxical thing ; it will entirely inun-

date you one day with excellent material for all these

problems, and cause you great embarrassment as to what

to take fiist ; and another day it will yield you nothing

whatever, so as to force you to idleness. Now again

with a series of tanks and streaming sea-water you can

pursue everything quite at your leisure, stop one investi-

gation when you like, or take up another, or drop

them both, and work for one day with some interesting

novelty, without being afraid of spoiling the material of

the old objects, and losing the opportunity of getting

through it. And everybody knows what a consolation it

is to be always capable of taking your principal line of

work up again, whilst you are not forced to deny yourself '

the chance of taking some notice of new arrivals, if it
j

even were only for a little instructive side glance of some 1

hours.
j

These are some illustrations of the great facilities and j

advantages of the station, yielding thus in future to scien-

tific workers immense economy of time, money, and power.

But this is not all that the station will do. Every well-

instructed biologist is aware of the great step anatomical

science made when first Cuvier created and afterwards

Johannes iVliiUer reformed Comparative Anatomy. The
description of the different types, the organs and their

homologies, their histological constitution, similarity and
dissimilarity, became well worked out, and extended the

range of our insight over almost all living animals.

Physiology ought to have gone the same length, follow-

ing exactly the lines of anatomical research, to tell us

something about the functions of all the organs and
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structures through the whole range of animal life. But

physiology did not do so ; it got into another line, investi-

gating with tlie utmost care, and also with splendid success,

the nervous functions of the higher vertebrates, develop-

ing theories on the physical agency of these functions,

and trying to verify these theories by experiments. It went

also into chemical researches, trying to get clear insight

into the chemical processes of digestion and the nourish-

ment of the body of the higher vertebrates. In consequence

of this one- or rather two-sidedness, it has happened that

physiology appears to be very indifferent to the great

overthrow of our views regarding the organic world,

caused by the doctrine of evolution. Indeed, celebrated

physiologists even go so far as to deny the truth of that

doctrine altogether. Now nothing can be a stronger proof

that there is something amiss in the state of physiology,

and this something consists in the complete want of Com-
parative Physiology. If we cannot understand the ana-

tomical constitution of men and the higher animals with-

out the study of comparative anatomy and embryology,

we can equally as little understand their physiological

components if we do not follow them up through the

whole series of animal life. It is utterly deplorable that

so very little has been done in this immense department

of Science. What do we know of the functions of such

all-important organs as the so-called segmental organs of

Annelids, which in the further development of other

classes of the animal kingdom grew into some possess-

ing the highest functions ? Nobody doubts that Amphioxus

is a Vertebrate ; but has any one yet tried to make physio-

logical experiments with that animal, though it is one of

the most hard-living of all marine animals ? And is

there in any way a base laid for the physiology of fishes,

which must yield results of the utmost importance ? Does

the academical physiology of modern times do the least

to unveil the mysteries of generation, of growth, of

degeneration ? Are these departments, perhaps, less

interesting, less important, less accessible than Nervous

Physiology or the Physiology of Digestion .' There is ap-

parently a lack of idea in this great department of Biology,

an overgrowing influence of Physicists, and a want of

morphological knowledge among Physiologists. What
would have been the fate of Physiology if, unfortunately,

Johannes Miiller had not died in the same year when the

" Origin of Species " came out ? He was the man to

create at once the study of Comparative Physiology, and

his spirit must again come over physiologists to enable

them to perceive the immense field of action before them,

and the neglect with which they treat it.

Now, I can only say that it is one of the great objects

of the Naples station to do all in its power to carry

on a fair commencement of Comparative Physiology.

Whatever money may be spared, whatever pains bestowed,

it will willingly be given to so important a duty, and it

would be considered a great good fortune should a

thoroughly instructed physiologist make up his mind to

accept a post in the station in order to establish and carry

on a Physiological Laboratory.

To all the possible advantages of the station for the

intermittent action of single naturalists alluded to above,

unite now the great advantage from the fact that such

isolated action will be quite superseded. A station like

that of Naples wants at least three well-trained zoologists

to conduct it properly. One of the greatest privileges for

these zoologists will certainly be that teaching forms no
essential part of their duties. Whoever knows by expe-

rience what a loss of energy and of time is caused to all

those original workers who are bound to teach daily on
elementary topics, what great relief vacations form in the

life of university professors and privat-docents (who gene-

rally proceed with original work daily during their vaca-

tions), will be aware of the exceeding value of paid places

where teaching is no necessity, and is only admitted for

single and special puposes. The comfortable system of

English fellowships, granting money to young gentlemen
who are supposed to merit special rewards by having un-

dergone some examinations, will, in fact, be united to the

principle of Continental academies, of paying men of

scientific reputation, that they may go on at their leisure

with original scientific work. The zoologists in the

stations will be selected from the number of young pro-

fessors or privat-docents, who, as a matter of course, are

supposed to be ambitious to do some good things in

science, even at the risk of sacrificing comfort and agree-

able social life. They will be sufficiently paid, and their

payment even raised so as to equal that of a moderately-

paid German university professor ; though perhaps not

approaching the level of the payment of a young
Oxford or Cambridge Fellow. Nevertheless, they will be

put in a position to balance that inferiority by making
themselves known as workers, and adding to the store-

house of science facts and observations which may secure

to them, if not a comfortable position in life, yet at least

applause and respect from the eminent men of their

science.

And these zoologists, having at their disposal a labora-

tory of the perfection and extent of the future Naples one,

being aided by the possession of an all but complete

biological library, and having before their doors the

immense storehouse of the Mediterranean Sea, cannot
fail to effect a great step in organising the progress of

biological work. Let us suppose the question arose

whether Cephalopods preceded in geological time other

Molluscs, or were a higher developed offspring of them.

The problem would be completely insoluble to University

zoologists. But the three zoologists of the station at

Naples would at once proceed with a solution in working
out the embryology of the seven or eight species

occurring in the Gulf, communicating and controlling

each other's observations and conclusions. Some foreign

zoologists might join their labours for half a year, and
Science would be at once in possession of some thoroughly

worked out contributions to the Comparative Embryology
of the Cephalopods. Apply the same system of co-opera-

tion to other problems, for instance to one the solution

of which is so much longed for, as the Embryology of

Sharks. Years will not enable a single worker to go
through that enormous task, with the sole aid of his

individual opportunities. But suppose the leading

zoologist of the station got the plan into his head to

carry out the solution of this problem. He invites some
excellent zoologist who completely understands the

problem to come to Naples, to bring with him two or three

assistants who have already beforehand been made ac-

quainted with the object of the inquiry and the chief

difficulties of the observation, and to set to work from
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the very first day of their arrival. He himself will do all

in his power to procure every day fresh material of all

kinds ; by the help of the small steam yacht of the station

he may succeed in carrying over to the station sharks

which were taken two hours before, so as to secure the

life of the embryos without any danger of destruction.

Then he can isolate and feed them, and make them live

as long as he wants. Any one who knows the fauna of

the Mediterranean knows also what a large number of

different species of rays and sharks arrive in it, and all

these could be readily placed at the disposal of the em-

bryologists, thus enabling them to overcome at once

immense difficulties which have hitherto been almost

completely unassailable.

The station will have several people, fishermen or

guards, who by-and-by will be completely acquainted

with the fauna of the bay, and will be able to collect

whatever is necessary. As very often rare or much-

wanted animals come in with some current in great quan-

tities and disappear even the next day, such animals

may at once be taken in great numbers and distributed

through a great number of tanks, so as to keep them

alive for future time.

Very often zoologists from the Universities have just

four or six weeks' leisure, and would very much like to

do some original work on the shores of the Mediter-

ranean. But to go there for so short a period, to lose

so much time in getting up all the necessary arrange-

ments, and spend so much money for so small and uncer-

tain scientific profit, is rather inadvisable for those who

have to live on small incomes. But suppose the station is

ready, zoologists announce some weeks beforehand their

intention to come to Naples, and to work with this or

that object, what is easier and what more comfortabk-

than to arrive at the fixed date, to find lodging, labora-

tory, library, and material all ready and in the very best

state, and to go over a ground of scientific work in six

weeks, which otherwise would, perhaps, have occupied

three months.

And will not the establishment of the Naples Station

enable even those to come and work there, who (like many

of the very best German and foreign zoolngists) do not

command means large enough even for a stay of two or

three months at their own expense ? Will not the constant

presence and the collected experience of the station-

zoologists save the foreign naturalists all the trouble and

annoyance which inevitably result to every one who is

not well acquainted with the ways and modes of life and

customs of a place so complicated, and in every way

so strange, as Naples ? And, on the other side, will noi

the presence of the three station zoolngists guarantee

Science that it shall not lose the fruits of all that work which

was begun but could not be finished by foreign zoologists,

since their teaching duties forced them to go home and

leave it uncompleted behind? Easily enough one of the

station zoologists takes it up and carries it on to a point

where it may be fit for publication, thus preserving the

labour and energy spent on it.

But I could continue preaching and preaching on a

chapter which ought to be clear to every one who under-

stands the progress of Science. I trust that what ha-

been said is sufficient to procure the assistance of all

those who think it a pity that whilst millions and

millions are accumulated for the pleasure of individuals

who very often do not care a bit for the welfare or the

progress of their fellow creatures, schemes like the pre-

sent, so evidently adapted for throwing open new lines of

inquiry into the mystery of the universe, and by that

means adding to human progress and happiness, should be

abandoned to chance and to isolated individual goodwill

and effort.

Naples, March 9 ANTON DOHRN

SCROPE ON VOLCANOS

Volcanos. By G. Poulett Scrope, F.R.S., &c. Second

Edition revised and enlarged. With Prefatory Re-

marks. (London : Longmans, 1872.)

THE subject of volcanos is one which possesses a

popular as well as a purely scientific interest, and

the more so of late years, since it seldom happens that

the foreign mails come in without bringing us tidings of

volcanic outbursts or earthquake shocks, often fearfully

disastrous, which have occurred in some one or other part

of the globe ; so that it is but natural to expect that the

appearance of a revised and enlarged reissue of the second

edition of the well-known work on volcanos by the dis-

tinguished and veteran geologist Mr. Poulett Scrope, will

attract the attention, not only of geologists, but of the

scientifically inclined public in general.

It is not saying too much, when we express our opinion

that no geological library can be considered complete

without Mr. Poulett Scrope's work ; but at the same
'

time it is fairly open to question as to whether this .

volume in its present form can in 1872 be regarded

as an improvement upon what it was before in 1862
;

since, with the exception of a list of the earthquakes and

volcanic eruptions which have occurred since the year

i860, the additional matter, introduced into it as a sort of

postscriptum preface, is of a purely discursive and theo-

retical character, and for various reasons not likely to

meet with thit general acceptance, from those posted up

to date in the subject, which the mass of excellent

observational and descriptive matter embodied in the book

Itself is fully entiled to.

To render full justice to Mr. Poulett Scrope as a vul-

canolo^ist, we must, however, carrv ourselves back nearly

half a century^ to the time when the first edition of this

work appeared in print ; for it is only by so doing that we

can be enabled to thoroughly appreciate the importance

of his labours in the study of these wonderful phenomena,

or to understand how largely they contributed to bring

About the substitution of sounder doctrines concerning

the forniati^m and structure of volcanos, instead of the very

erroneous, yet all but universally received hypotheses,

ivhich at that time were taught in the schools of natural

science.

If now we proceed to analyse the contents of the

volume before us, its perusal will soon show that it de-

votes itself exclusively to the consideration of the subject

treated only from a purely physical and geographical point

of view, and as such, it must be admifed to be a most

. laborate digest of what is known relating to what may be

termed the mechanics of volcanos, their physical struc-

ture, and their local distribution over the surface of the
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earth ; whilst at the same time the very excellent descrip-

tions of the phenomena attendant on vulcanic outbursts in

their different phases, and the building up of cones and
mountain chains, are of the greatest value to the student,

and the more so from their being, in many instances,

founded upon the personal experiences of the authon

whose accuracy as an observer in the field can only be

fully appreciated by those who, like the writer of this

notice, have had an opportunity of following in his foot-

steps, and examining on the spot localities which Mr.
Poulett Scrope has so well described in his memoirs.

In the present volume, the illustrations which are so

necessary to a work of this character are not only ample,

but are in many instances particularly well selected, so as to

express exactly what the author intends to convey. As an
example, the following woodcuts. Figs, i and 2, borrowed

i,^:ri)3^

from page 31 of the volume, which represent, in elevation

and plan, the volcanic Island of Stromboli, or so- called

Lighthouse of the Mediterranean, convey to the mind at a

glance the main features of a volcanic cone with its crater,

of which, as is so common, the one side of the lip

has given way. We may also refer especially to two

other woodcuts, Figs. 60 and 61, page 232, as an instance

of the e.xtremely happy way in which a comparison is made
visible to the eye between the principal features of a

region of terrestrial volcanic activity, and those of a por-

tion of the visible surface of the moon, in order to point

C

out in the wor^^s of the author (p. 231) that "the analogy

is so close, that it is impossible for a moment to doubt the

volcanic character of the lunar enveloping crust."

The perusal of this volume, however, also shows that

the mineralogy or petrology of volcanos is but barely

touched upon, and that the work in reality treats only of

one half of the subject under consideration, giving only

the purely physical or mechanical, whilst it leaves out of

consideration the other half, or equally important chemi-

cal one, in which so much has been done during the last

twenty years,and without the due consideration of which, it

is self-evident that no confidence can or ought to be placed

in conclusions drawn as to the causes, probable seat of, or

many other questions relating to volcanic action, or to the

nature of the interior of the earth itself, which is so in-

timately connected therewith ; and it is on this account

that we have purposely abstained in the present notice

from criticising the theoretical views and deductions of

the author.

In conclusion, whilst we, for the reasons before

mentioned, heartily recommend Mr. Poulett Scrope's
" Volcanos" to the mature consideration of every English

student in this branch of geology, we at the same time

advise that it should be studied in connection with the

admirable memoirs of Bunsen, v. Waltershausen, and
others, which have of late years thrown so much light

upon the nature of volcanic phenomena, in order that by
making himself conversant with the two great forces in

Nature, physical and chemical, he may be the better en-

abled to arrive at sound conclusions.

David Forbes

OUR BOOK SHELF
Quarterly Weather Report of the Meteorological Office.

Part 111. July to September 1870. (Stanford, 1872.)

This, the new number of the Quarterly Weather Report,
is in point of care the equal, in some minor details of
execution the superior, of all former numbers. The
method of showing the wind's velocity by a shaded curve,

which has been aaopted since the first part of this series,

adds much to the ease with which the graphic representa-
tion can be read, and is a decided improvement; so is

the introduction into the margin of the miniature charts of
barometric pressure during strong winds. The engraving
too is clearer and finer than in some of the past numbers,
and is perhaps as nearly perfect as can be. After a few
years the accumulated numbers of these reports will form
a most valuable record. There are many students of
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meteorology still impressed with the idea that, with a

correct knowledge of what has baen, we may be able to

form an opinion of what is to be. It seems to us by no
means improbable that with more accurate information,

such as this now being stored for future use, we may
before long arrive at the power of foretelling the general

character of seasons, in regard to their being wet or dry,

hot or cold, stormy or gentle ; but we see no reason to

believe that any amount of study of the past will ever

enable us to predict in detail for any length of time in

advance, though it may and must lead us to a better

capability of rightly interpreting the atmospheric changes
going on, of detecting them at their earliest beginning, of

judging their probable effects, and thus of extending the

period for which " storm warnings " may be made
available. With increased experience new power will be
gained, new methods will be learned and proved. Even
now, the spectroscopic observations by Commander
Maclear, to which he called our attention in these

columns only a fe v weeks ago, seem to point hopefully

towards a new path in meteorological research ; for it is

not only in the widely different climate of the Bay of

Biscay, the Red Sea, and the Indian Ocean, that he
observes the differences in the spectrum which he has

spoken of in the article just referred to ; he informs us

that his later observations lead him to believe that the

changes in the atmospheric humidity distinctly correspond

to changes in the solar spectrum ; that, for instance, an
increasing humidity manifests itself by a shortening in of

the blue, and by a well marked development of aqueous
bands in the red and yellow. Whether further examina-
tion will confirm this belief or not it is at present impos-
sible to say, but the spectroscope has done so much
towards teaching us the cons'itution of other atmospheres,
that we may fairly entertain a hope that the time has
come for it to teach us something about the distant and
outlying parts of our own. J. K. L.

Index of Spectra. By W. I\I. Watts, D. Sc. (London :

Henry GiUman.)

All workers with the spectroscope must have felt the

great inconvenience arising from the employment of num-
berless different scales in the mappirg of spectra. It is

to be hoped that at some future time there will be more
uniformity, and that authors, when publishing original

memoirs, will reduce their measurements to a definite and
recognised system. It is clear that such a method must
be perfectly independent of the spectroscope and its con-
comitant parts ; the position of each line can therefore

only be expressed by its colour, or, in other «'ords, by the

length of the wave of light which produces this colour.

Dispersion spectra, obtained by the use of prisms of

different materials, vary greatly in the relative breadth of

the respective colours ; thus in the spectrum from crown-
glass the red end is larger and the blue end shorter than

in the spectra obtained from flint-glass, carbonic disul-

phide, and by diffraction. It is therefore necessary in

spectroscopic researches to record the positions of

numerous well-known lines as observed in the instrument
that is used. In a diffraction spectrum, however, the

position of the lines is dependent solely on their colour,

and is precisely the same by whatever method the spectrum
is obtained. For the results of different observers to be
accurately comparable, the readings obtained by dis-

persion must either be expressed in wave-lengths, or the

spectra must be obtained by diffraction. The wave-lengths
of the Fraunhofer lines of the sun have been accurately

determined by several observers. The author has adopted
as the basis of his work the measurements made by
Angstrom, as these appear to exceed in accuracy all

similar measurements at our disposal. When ihe wave-
lengths of a number of lines are known, it is easy to cal-

culate the wave-lengths of the lines of any new spectrum,
either by the interpolation formula given by W. Gibbs
Phil. Ma^. [4] xl.157) or by the method of graphical inter-

polation.both of which methods are explained in the volume
before us ; all that is required is to have the wave-
lengths of two known lines, between which the line to be
measured falls. By the aid of Angstrom's measurements
the author has reduced the measurements of the bright
lines of all the elements whose spectra have been carefully

investigated, and also of air lines as mapped by Thaler,

Huggins, and Plucker. These tables will therefore assist

materially in the work of reduction, by serving as land-
marks from which to calculate the wave-lengths of new
lines. The attention that the author has bestowed on
this work is the best guarantee of the accuracy of the
numbers given. In the lithographic plates at the end of
the tables, a drawing of the specrum of each element is

given on the plan proposed by Bunsen, in which the in-

tensity of a bright line is indicated by the height of the
line representing it ; a chromo-lithograph is given of the
double spectra of nitrogen, sulphur, and carbon, and
another plate, showing two spectra obtained by Wiilner
from aluminium, and three from hydrogen at different

powers. Dr. Watts is deserving of the best thanks of all

those interested in spectroscopic work, for it is to be
hopsd that his "Index of Spectra" may contribute to

the adoption of a uniform scale of measurement, and thus
facilitate the advance of the science. A. P.

LETTERS TO THE EDITOR
\Tke Editor does not Jwld himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

The Adamites

Philologists will notice with regret a paper bearing the

above title in the late number of the Journal of the Anthropo-
logical Institute. The author appears to have taken up, without
proper study, that difficult and dangerous line of argument, the

comparison of historical names, and has naturally fallen into the
network of delusive fancy which in past generations entangled
Jacob Bryant and Godfrey Higgins. Modern philology has
abundantly proved that slight, loose, and occpsional correspon-
dences in proper names are deceptive as evidence, even among
languages of the same family, much more among languages of
different families. It is a fair sample of the present paper, that

it argues an affinity between the peoples of the Old and New
Worlds on the basis of a connection between various names of

the Deity, among which are the I-iussian Bog, the Mantchoo
Ab-ka, and the Hottentot Tcqoa . The special purpose is to

prove that nations are shown by their names to trace descent
from an ancestor called Ad— ^^ Adam, or Father Ad." Thus
" the great Hamitic race of .Akkad" is interpreted by the aid of

Welsh i7("//—root, lineage," so as to mean "sons or lineage of

Ad
;

" and the name of Ta-ata, the Polynesian First Man, is

*'that of the mythical ancestor of the Adamites, reversed, how-
ever, and with the addition of ata [aka], spirit" ! It is obvious,

though unaccountably overlooked in the paper, that two of the

clearest cases of the theory may be found near home. The
descent of two nations from Father Ad is perfectly recorded by
ourselves, when we call the representative of one a Paddy, clearly

Ap-Ad (from .-//, " used in the sense of son''), while the other's

Adamite ancestor is commemorated by calling his descendant a
Ta.3'-

It is not necessary to give the name of the author of this un-
lucky paper. Everybody is liable to slips, great or small ; and a
man may have done work worth doing in one line, but turning

suddenly to another, may come to grief utterly. But the Council
of the Anthropological Institute should have consulted their own
interest and that of their contributor by declining to print the

present essay. It is the duty of a learned society to examine
even a hasty and ill-considered idea brought forward by one of

its members, but not to put it on public record against them-
selves and him. M. A. I.

The Segmentation of Annulosa

In the extract from his Address to the Entomological Society,

given in Nature, February 29, Mr. Wallace remarks that Mr.
Spencer's views have not been so much as once alluded to in the



April i,, 1872] NATURE 443

discussion of the Origin of Insects. The general question of the
Annulosa obviously includes that of Insects, and I therefore
desire to correct this statement, and to refer your readers to a
paper by me on Chcetogaster and .^lolosoma, published in the
"Linnean Transactions," vol. xxvi, (read Dec. 1867), in which
I have more than alluded to Mr. Spencer's views, and have
offered some suggestions on the morphology of the head, and as
to the unisegmental Annulose ancestor. Mr, Wallace quotes
from this paper in reference to Chcetogaster, though from the
context it would appear that he is quoting from Professor Owen.

Since the researches which have rendered Mr. Wallace's name
one of the first among living zoologists have not led him into
practical anatomical and embiyological studies, I may venture to

add one or two strictures upon his statements relating to such
matters. In the first place, those who are engaged in the study
of insect embryology are not ignorant of Mr. Spencer's or
similar views ; the wide-spread study of his works in England
and America, and of Haeckel's general morjAology in Germany,
is sufficient guarantee of this. But even if it were as Mr.
Wallace supposes, he has not, in the extract given in Nature,
shown at all how Mr. Spencer's views on aggregation are to

influence the study of the embryology of insects. Of course, the
general theory of somites has immense importance in all studies
relating to the Annulosa, but in what way the particular form of
it, due to Mr. Spencer, can influence conclusions drawn from the
observation of the manner in which insects develop from the
egg, Mr. Wallace does not explain. Whether, admitting or
denying the truth of Mr. Spencer's or Prof Haeckel's views, it

would be equally conceivable, did the observed facts point in

either direction—that the ancestry of insects is to be traced to a
simple nauplius-form or to a multi-segmental Annelid-like pro-
genitor, the question of segmentation is not finally settled,

though it is largely elucidated by the doctrine of Mr. Spencer.
It is no doubt an instiiictive point of view to take—that seg-

mentation is an arrested production of zooids. but it is equally
true that the production of zooids is an exaggerated segmenta-
tion. We have no grounds for assuming the one more than
the other as the essential process ; they are both phases of the
same process. The fact appears to be that in certain masses of
organised matter, on their reaching a certain limit of growth,
"polarities," which were hitherto held in one system, break up
into two and so on. The simplest case of this is cell-division,

but whether the systems separate entirely, as in simple fission, or

remain associated, as in the cleavage of the egg and in the seg-

mentation of the Annulosa, depends on another factor, a cohe-
sive or integrating force proper to the growing mass.

In the present state of knowledge upon the subject, the assump-
tion adopted and held of so much importance by Mr. Wallace

—

that the Vertebrata do not exhibit a segmentation of the same
kind as that of the Annulosa, is by no means justified. Though
much of their jointed iterative structure may probably be due to

that kind of adaptation which Mr. .Spencer so justly distin-

guishes as " superinduced segmentation," yet that there is a funda-
mental bud-segmentation, or segmentation of growth identical

with that of Annulosa, is in the very highest degree probable.
And even as to the Chiton, which Mr. Wallace quotes from Mr.
Spencer as quite certainly an example of superinduced segmenta-
tion, I think that had he examined the grounds for making such
a statement, he would have hesitated. The larva of Chiton is

identical with that of an Annelid, and its segmentation makes
its appearance in the same way. Why should there not be seg-
mented molluscs? It is necessary most constantly to bear in

mind, when considering this matter of segmentation, the possi-

bility of the partial or complete obliteration of segmental
characters due to tertiary aggregation, and their modification in

most various ways in the evolution either of an individual or of a
group.

Further, as to Mr. Wallace's expressions with regard to the
segmentation of insects. From what was said above as to the
relation of segmentation and zooid production, it follows that

the conception of segmentation is erroneous which leads to

ascribing to insects peculiar physiological or psychical properties

on account of their being composed of "a number of indivi-

dualities fused into one." This expression should not be allowed to

lead to wider conclusions than those it formulates. As a matter
of fact, insects are not a number of individualities fused into one,

but rather one individuality partially (and as a reminiscence
rather than actually) broken up into many, this partial breaking
up being due to the mechanical properties of its tissues at a certain

period of development.

If, by the "spiracles" of Annelids, Mr. Wallace means the
segmental organs, it should be clearly stated that the identity of
these with the trachea; of insects has not yet been in any way
proved. The comparison of the mode of development of these
two sets of organs is just one of the points upon which embryo-
logists are now at work.

Last'y, the researches of the last fifteen years do not, I venture
to submit, lead to the conclusion adopted by Mr. Wallace, that
the parthenogenesis of the higher Annulosa is analogous to or
identical with gemmation as opposed to sexual reproduction or
digenesis, but to the conclusion which is exactly opposed to this,

namely, that it is identical with digenesis in all particulars but
the absence of the male element.

Naples E. Ray Lankester

Adaptive Coloration, Phosphorescence, &c.

No one who has watched a very young hare stealing from a
green covert to brown soil, and observed its cunning movements
there when alarmed, can for a moment doubt the value of colour
as a protection to the higher animals.
The remarks by Mr. E. S. Morse in Nature of last week

bring to my recollection a good instance (among invertebrates)
which occurs on the reddish granite of Cobo Bay, Guernsey.
There Trochus lineatus especially abounds on the bare parts of
the rocks between tide-marks ; and every observer must be at
once struck by the remarkable fitness of the mollusk for its

peculiar site.

Mr. Darwin in truth says,* "It would not, for instance, occur
to any one that the perfect transparency of the Medusae or jelly-

fishes, was of the highest service to them as a protection ; but
when we are reminded by Hackel that not only the Medus.-e, but
many floating muUusca, crustaceans, and even small oceanic
fishes, partake of this same glass-like structure, we can hardly
doubt that they thus escape the notice of pelagic birds and other
enemies ;" but he makes no mention of the gorgeous colouring
of some of these swimming jellies, nor is there any allusion to
their remarkable property of phosphorescence. The transparency
of the British Salpa; does not prevent their being attacked by
sea-birds, which hover in multitudes over them, masses of
Medusie and other Hydrozoa, and a few minute fislies.

If instead of promulgating the visionary idea that the abysses
of the ocean depended for tfieir light on phosphorescent animals,
the dredgers+ in the PorcKpine had applied the notion that the
various luminous marine animals used their light to attract each
other, so that the most luminous might have a better chance of
continuing the race, they would have been able to say more in
its favour, without, at least, running counter to established facts.

Murthly, March 26 W. C. McIntosh

The Aurora of February 4 f

An aurora of a very unusual splendour for the latitude was
seen here on Sunday evening February 4, 1872. The sky,
extending in azimuth over 197° from N. E. to nearly W. S.W.,
was generally illuminated. The brilliance of the glow varied
considerably in different directions from time to time during the
night. On the south horizon there was a bright bluish segment
of light, whose position in azimuth and brilliance varied slightly

from time to time. The streamers were well seen, and their
convergence towards the point to which the south pole of a
magnet is directed could be most distinctly traced. The streamers
extended at about nine o'clock to the constellation Orion, and
Sirius was well within the auroral glow. With a spectroscope I

saw one bright line in the spectrum of the auroral light, but the
spectrum was too faint to .allow of any successful attempt to de-
termine the refrangibility of the light. Unfortunately our mag-
netical equipment is such that I can give no information respect-
ing the extent of the magnetical disturbance at the time. The
aurora was seen as far north as Bloemfontein, latitude 29° 8' south.
A faint aurora was seen here in October 1870, but no such
aurora as that of February 4, 1S72, appears to have been visible
for at least fifty years. The aurora was well seen over a large
portion of the colony, and considerably frightened the natives."

E. J. Stone
Royal Observatory, Cape of Good Hope, Feb. 19

* " Descent of Man," vol. i., p. 322.

t Not. however, Mr. Jeffreys

X Communicated by the Astronomer Royal.
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Sf.EiNG your account of the aurora of February 4 in Nature
of the 22ncl, lemincls me that on the evtni-.g ut tne 4th I was

ridinc fiom Cambridge to Coldwell, in Ohio, and between iix

and seven o'clock saw a most brilliant dis^jlay of auroral light in

the southern quarter of the sky. Brilliant streamers shot up

pa?t the zenith, while the whole southern portion of the sky was

brightly illuminated with a corruscating rose-coloured light.

Marietta, Ohio., March 15 A. J. Warner

Morse on Terebratulina

I HAVE just read the very kind notice of my paper* in the

p.iges of your journal from the pen of Mr. L. R. Lankester.

1 hasten, however, to remove one impression conveyed in the

following sentence, respecting the opinions I hold as to the Anne-

lidjn affinitiei of the Bmchiopods:

—

" We aie not sure whether Mr. Morse adheres to this startling

proposition."

I tnist the long delay in publishing the results of my studies

on this interesting class will lead no one to suppose that I have

yet seen reason to modify the position I took two years ago re-

garding their position in the animal kingdom. On the contrary,

continued investigation has brought out many new points of in-

terest, and now 1 hope, ere my paper is published, to present the

embryology of some one of them.

I had studied our native Terebratulina, its structure, as well

as its early stages, and through the kindness of Prof. Verrill,

had studied Discina hrvis (upcn which I hope soon to publish).

Mr. Lankester, as the author of many valuable memoirs re-

quiring much skill and patient labour, will fully appreciate the

time and care necessary in work of this kind.

As to my being unduly impressed at the sight of living Lin-

gular, I may say, in justice to myself, and my friends will testify

to it, my opinions were fully formed before I ever saw Lingula

at all. With the caution that is requisite for every one, if he

does not wish to supplement his paper with a correction of

errors, a way of doing things altogether too frequent in this

country, I deemed it important to study living Lingula before

publishing. It was impossible for me to go half-way round the

world for it. And as three specimens of another species have

been found on the coast of North Carolina, I determined to go
there. A trip of nearly a thousand miles brought me to its

waste of drifting sands.

Thoroughly convinced as to the correctness of my views, and

these views of sufficient strength to convince my co-labourers,

Mr. Lankester will understand my enthusiasm when, after a

week's fruitless search under a blazing sun, and an almost hope-

less task, I found Lingula, not as we have always supposed

attached by its peduncle, but living in the sand, precisely like

many tubicolous worms, build'.ng a true sand tube, and when
liberaied from it crawling and burrowing by means of its setce,

and with all these welcome characters it should greet me with

red blood. Not that I lay great stress on any one of these

characters, but having made my deductions from the most com-

mon form, Terebratulina, one can readily understand the bearing

of such unexpected characters in this little Lingula.

Mr. Lankester will admit that the Vermian lumber-room has

some orderly compartments ; into one of those I place the

Brachiopods far away from all Molluscan odours.

The distinguished naturalist. Prof Sleenstrup, informs me that

he h.is long taught his classes at the University of Copenhagen

that the Brachiopods were true Annelids, and that my ™ws are

thoroughly endorsed by him. To him, therefore, and not to me
as had been supposed, belongs the priority of this discovery.

I oniy ask a little patience till my complete paper is pub-

lished on the Brachiopods as a division of Annelida, in which I

shall give appropriate figures, and my reasons in full for the

position I have taken. EDWARD S. MoRSE
Salem, Mass., U.S.A., March 14

On the Colour of a Hydrogen Flame

When hydrogen and ox)gen are burned together, it is well

known that the flame produced is almost non-luminous ; it

always, however, exhibits an unmistakeably blue tinge.

Tlc small illuminative power is generally referred to the "ab-
sence of solid particles." This view, it appears to me, draws a

too rigid line of demarcation between the atoms of carbon in an

ordinary gas-coal flame and the atoms of hydrogen in that of

* " Early Stages of Terebratulina."

the oxyhydrogen. The cause of the phenomenon does not de-

pend so much on the soluiity as it does on the time of oscihation

of the particles which constitute the flame. Wattr par.icles in

all their states of aggregation preserve the same time of oscilla-

tion—extra red ; hence a hydrogen flame should be perfectly

invisible whatever may be the " solidity " or density of its

particles.

But the flame is not invisible, and, what is still more remark-
able, the colour which it does exhibit is found to belong to the

most refrangible end of the spectrum. To explain this sttange

phenomenon, it appears to me that it is necessary to invoke a
state in the ether particles similar to that which lielmholiz has

shown to exist in air ; and which is this :—A tuning-fork
" vigorously struck against a pad emits the aAzrf of its funda-

mental note." Now, the first overtone of a tuning fork is pro-

duced by vibrations about 6J times as rapid as the fundamental

;

the octave, therefore, is not an overtone of ttie fork— it is pro-

duced solely in consequence of the fact that the initial distur-

bance is great in proportion to the distance of the air particles

from one another, secondary waves being produced whose periods

are twice as rapid as those of the fundamental.

The amplitude of the particles in a hydrogen flame is known
to be very great, and hence it seems probable that an effect may
result from the disturbance thus created in the eJier, analogous

to that in the case of air, i.e., associated with the fundamental

vibrations of the hydrogen flame we have their octave, which
would obviously ..be within the visual range, and correspond very

cloz-ely, if not cxact'y, with the colour actually observed.

Should this surmise prove correct we have plainly an easy

means by which we can determine the wave-length of those

extra-red rays which are absorbed by water.

A. G. Meeze
Hartley Institution, Southampton, March 26

P.S.—May not the great actinic power of the electric light be
due in a great measure to the secondary waves produced by the

magnitude of the disturbing force ?

VESTIGES OF THE GLACIAL PERIOD IN
NORTH-EASTERN ANATOLIA

ATTENTION was drawn to this subject in a lec-

ture given on March 25 at the Royal Geographical
Society by the Eastern traveller Mr. W. Gifford Palgrave,

at present British Consul for the northern coast ol Asia
Minor. The facts which he mentioned had been princi-

pally observed by him during a tour on duty to the interior

about two years ago ; and the line of route lay from the
town of Trebizond on the sea coast to that of Erzinghian
on the Upper Euphrates.
The phenomena themselves were divided into two

classes : the one referable to the highlands which he had
then traversed, the other to their marginal region.

These highlands are situated on or near the 40th
parallel of latitude, and extend between the 37th and 44th
of longitude, east and west ; their average breadth being
about fifty miles, and their elevation varying from 3,000 to

9,000 feet above the sea. They constitute the great

watershed of Eastern Anatolia ; the rivers to the south
of them flowing into the Persian Gulf, and those to the

north into the Black Sea. To the west is the basin of

the Halys, to the east that of the Caspian.

The road leading across this plateau towards Erzinghian,
mounts up to it by a defiie named " Ketcheh-Dereh," or
" Goats' \'alley." Here, at a height of about 5,400 feet

above the sea, Mr. Palgrave came on the lower extremity

of a large moraine, piled up to a height of more than
twenty leet, and bioad in proportion. Following it for a
distance of nearly half a mile, he found that when it had
reached between 400 and 500 feet higher up the slope, it

forked into two lesser branches, continued each a good
way further into the rising undulations of the table-land.

The plateau itself bore every mark of having lain under
a thick ice-coating ; its eminences and irregularities all

bearing the '"moutonnde" character impressed by glacia.

action ; while it was also frequently strewn with detached
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boulders and pieces of rock, scratched and scored with the

unmistakeable lines that glaciers alone produce. These
phenomena he observed to be repeated, or rather continued,

throughout the highland, which he crossed three times at

intervals, including above 100 miles of its length.

About the midmost of the plateau stands a solitary,

dome-like eminence, nearly 8,000 feet above the sea level,

and rounded off in every direction. On the west side of

this mountain, now known as "Yelish Dagh," near its

base, Mr. Palgrave found a second moraine, consisting

of a single stone bank five or six hundred yards in length,

stretching down to a valley below : its higher extremity

was at about 6,500 ft. And lastly, at the great cleft about
fifty miles distant, called the Cherdakh Pass, and leading

downwards from the plateau into the Euphrates valley,

he observed a third moraine, larger than either of the two
former, and extending over a slope of fully 2,000 ft., its

base being only about 4,500 ft. above the sea.

From these and similar indications, Mr. Palgrave con-
jectured that during the glacial period an ice-cap of fifty

miles in average breadth, and many hundred in length,

must have covered this table-land from a height of

6,000 ft., or rather less, upwards ; while some of the more
advanced glaciers may have reached to a far lower level,

seemingly 4,000 ft.

Such were the most remarkable surface-phenomena of

the plateau itself But on its margin, whether north or

south, and connected with it, were other indications of an
analogous character. These consisted in the traces

afforded by broad and deep ravines and neighbouring
river beds, much too wide for the streams that flow

through them ; all affording evidence of a past epoch
when the water supply was on a far more copious scale

than it is now. Thus the valley of the Euphrates itself,

which takes its rise in this very plateau, is, in its evenly-

scooped extent of three and even four miles across, out of

all proportion with the comparatively little and feeble

stream that now meanders along it ; and the same must
be said of most of the aqueous modifications imprinted in

the lower mountain ranges, and in the plains at their feet,

But of all the phenomena of this kind none is more
remarkable than that inspected by Mr. Palgrave near the

sea-end of the great valley by which the river, once

Pyxartes, now " Deyermend-Dereh," or " Mill Stream "

enters the Euxine, close by Trebizond. This river,

whose waters are derived from the central table land, is

now so shallow as to be readily fordable at almost every

season of the year, and brings down with it just enough
pebble and soil to form a httle bar at its mouth. Half a

mile, however, from the present beach the river valley,

here about a third of a mile in width, is in its greater part

crossed by a huge bar of rolled stones, at least forty feet

in eight, and eighty or a hundred yards in thickness at its

base, evidently formed here by the joint action of river

and sea. The stones, many of which are of great size,

belong to Jurassic or Plutonic formations, such as com-
pose the plateau inland, whereas the coast-rock is entirely

volcanic. But the flood of water requisite to bring them
from such a distance is now wholly wanting. Nor can its

diminution be ascribed to the extirpation of forest wood,

for the mountain chain is still as densely clothed with

trees as it could ever have been in remote times ; nor yet

to an alteration in the course and dip of the valleys that

unite to send their supplies hither, for there is no trace of

any great geological change hereabouts within the epoch
to which the bar itself is referable. One only cause there

could have been capable of furnishing so impetuous a
stream, namely, the periodical melting of great masses of

ice and snow on the mountains behind, now unusually

bare of snow from June till November, and absolutely

denuded of anything approaching to a glacier. When
these icy reservoirs ceased the abundance of the river

ceased also, leaving the bar alone as a monument of its

former strength. T. P.

THE INHABITANTS OF THE MAMMOTH
CAVE OF KENTUCKY

Crustaceans and Insects

'X'HE following account of the inhabitants of the Mam-
^ moth Cave of Kentucky is abridged from the

American Naturalist. To the courtesy of the editors of

that journal we are further indebted for the accompanying
illustrations :

—

After the adjournment of the meeting of the American
Association for the Advancement of Science, held at

Indianapolis in August last, a large number of the mem-
bers availed themselves of thj generous invitation of the
Louisville and Nashville Railroad Company, to visit this

world-renowned cave, and examine its peculiar formation
and singular fauna.

The cave is in a hill of the subcarboniferous limestone
formation in Edmondson County, a little to the west and
south of the centre of Kentucky. Green river, which rises

to the eastward in about the centre of the State, flows

westward, passing in close proximity to the cave, and
receiving its waters, thence flows north-westerly to the

Ohio. The limestone formation in which the cave exists is a
most interesting and important geological formation, cor-

responding to the mountain limestone of the European
geologists, and of considerable geological importance in

the determination of the western coalfields.

We quote the following account of this formation from
Major S. S. Lyon's report in the fourth volume of the
" Kentucky Geological Survey," pp. 509, 510 :

—

" The sinks and basins at the head of Sinking Creek
exhibit in a striking manner the eroding ettects of rains

and frost—some of the sinks, which are from 40 ft. to

190 ft. deep, covering an area of from 5 to 2,000 acres.

The rim of sandstone surrounding these depressions is,

generally, nearly level ; the out-cropping rocks within are

also nearly horizontal. Near the centre there is an open-
ing of from 3 ft. to 1 5 ft. in diameter ; into this opening
the water which has fallen within the margin of the basin
has been drained since the day when the rocks exposed
within were raised above the drainage of the country, and
thus, by the slow process of washing and weathering, the

rocks which once filled these cavities have been worn and
carried down into the subterranean drainage of the coun-
try. All this has evidently come to pass in the most
quiet and regular manner. The size of the central open-
ing is too small to admit extraordinary floods ; nor is it

possible, with the level margin around, to suppose that

these cavities were worn by eddies in a current that swept
the whole cavernous member of the subcarboniferous
limestone of western Kentucky ; but the opinion is pro-

bable that the upheaving force which raised these beds to

their present level at the same time ruptured and cracked
the beds in certain lines : that afterwards the rains were
swallowed into openings on these fractures, producing, by
denudation, the basins of the sinkhole country, and further

enlarging the original fractures by flowing through them,
and thus fonning a vast system of caverns, which sur-

rounds the western coalfield. The Mammoth Cave is at

present the best known, and therefore the most remark-
able."

So much has been written on the cave and its wonders,
that to give a description of its interior would be super-

fluous in this connection, even could we do so without
unintentionally giving too exaggerated statements, which
seems to be the natural result of a day underground, at

least so far as this cave is concerned, for, after reading

any account of the cave, one is disappointed at fit- ding the

reality so unlike the picture.

We are indebted to Prof. Alexander Winchell, of the
University of Michigan, for the following abstract of his

views concerning the formation of the cave :

—

" The country of the Mammoth Cave was probably dry
land at the close of the coal period, and has remained
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such, with certain exceptions, through the Mesozoic and
Casnozoic ages, and to the present. In Mesozoic times,

fissures existed in the formation, and surface waters found

Fig- 1.—Anthom}-ia.

their way through them, dissolving the limestone and con-
tinually enlarging the spaces. A cave of considerable
dimensions probably existed during the prevalence of the

F,c. 3.—-Nnopl.'l.i Tellkamptii.

continental glaciers ever the northern hemisphere. On
the dissolution of the glaciers, the flood of water which
^wept over the entire country, transporting the materials

Fig. 5.—Hadenacus subterraneus.

which constituted the modified drift, swept through the
passages of the cave, enlarging them, and leaving deposited
in the cave some of the same quartzose pebbles which

characterise the surface deposits from Lake Superior to

the Gulf of Mexico. Since the subsidence of the waters
of the Champlain epoch, the cave has probably undergone
comparatively few changes. The well, 19S ft. deep, at the

farther end of the cave, shows where a considerable

Fig. 6.—Campodi

volume of the e.xcavatory waters found exit. The Mam-
moth Dome indicates probably both a place of exit and a
place of entrance from above. So of the vertical passages
in various other portions of the cave."
We believe that the views of Prof Winchell are in har-

FlG. 7—Anthrobi

mony with those of the other eminent geologists of the
party ; and when it is considered that the geologists of
this excursion stand in the front rank of the most eminent
scientific men of the world, their \'iews upon this interest-

ing subject are well worthy of attention.

With these general remarks on the cave, we give a brief

account of its interesting fauna, comprising representa-
tives of the insects and crustaceans. No molluscs or
radiates have as yet been discovered ; but the lower
forms of life have been detected by Tellkampf, who col-
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lected several species belonging to the genera JMonas,
Chilomoiias, and (?) Chilodon.

Representatives of all the grand divisions of the in-

sects and crustaceans have been found in this cave, and if

no worms have yet been detected one or more species

would undoubtedly reward a thorough search.

We will enumerate what have been found, beginning
with the higher forms. No llymenoptera (bees, wasps,
and ants) or Lepidoptera (moths) are yet recorded as
being peculiar to caves. The Diptera (flies) are repre-

sented by two species, one of Anthomyia (Fig. i), or a
closely allied genus, and the second belonging to the
singular and interesting genus Phora (Fig. 2.) The species

of Anthomyia usually frequent flowers ; the larv.-c live in

decaying vegetable matter, or, like the onion fly, attack
healthy roots. It would be presumptuous in the writer

to attempt to describe these forms without collections of
species from the neighbourhood of the cave, for though
like all the rest of the insects they were found three or

four miles from the mouth, yet they may be found to

occur outside of its limits, as the eyes and the colours of
the body are as bright as in other species.

Among the beetles, two species were found by Mr.

Cooke. The Auopthalmus Tellkampfii of Erichson, a
Carabid (Fig. 3), and Adelops hirttis Tellkampf (Fig. 4),
aUied to Catops, one of the Silphidx or burying beetle
family. The Anopthalmus is of a pale reddish horn
colour, and is totally blind ;* in the Adelops, which is

greyish brown, there are two pale spots, which may be ru-

dimentary eyes, as Tellkampf and l'>ichson suggest. No
Hemiptera (bugs) have yet Iseen found cither in the caves
of this country or Europe. Two wingless grasshoppers
(sometimes called crickets) like the common species
found under stones {Ceuthophilus macidata Harris), have
been found in our caves ; one is the Hadcncccus subtcr-
raiiciis (Fig. 5 nat. size) described by Mr. Scudder, and
very abundant in Mammoth Cave. The other species is

//. s/y^i'a Scudder, from Hickman's cave, near Hickman's
landing, upon the Kentucky river. It is closely allied to the
Mammoth Cave species. According to Mr. Scudder the
specimens of //. sfygiu were found by Mr. A. Hyatt " in

the remotest corner of Hickman's Cave, in a sort of a
hollow in the rock, not particularly moist, but having
only a sort of cave dampness. They were found a
few hundred feet from the sunlight, living exclusively
upon the walls." Even the remotest part of that

ihocheir armata.

cave is not so gloomy but that some sunlight pene-

trates it.

The other species is found both in Mammoth Cave, and
in the adjoining White's Cave. It is found throughout

the cave, and most commonly (to quote Mr. Scudder)
"about 'Martha's Vineyard" and in the neighbourhood
of ' Richardson's Spring ' where they were discovered

jumping about with the greatest alacrity upon the walls,

where only they are found, and even when disturbed,

clinging to the ceiling, upon which they walked easily
;

they would leap away from approaching footsteps, but

stop at a cessation of the noise, turning about and sway-

ing their long antenna? in a most ludicrous manner, in the

direction whence the disturbance had proceeded ; the

least noise would increase their tremulousness, while they

were unconcerned at distant motions, unaccompanied b.

sound, even though producmg a sensible current of air
;

neither did the light of the lamp appear to disturb them
;

their eyes, and those of the succeeding species {H. slygta),

are perfectly formed throughout, and they could appa-
rently see with ease, for they jump away from the slowly

approaching hand, so as to necessitate rapidity of motion
in seizing them."
The Thysanurous Neuroptera are represented by a

species of Machilis, allied to our common Machilis
variabilis Say, common in Kentucky and the middle and
southern States. So far as Tellkampf's figure indicates, it

is the same species apparently, as I have received nume-
rous specimens of this widely distributed form from
Knoxville, Tennessee, collected by Dr. Josiah Curiis.
It was regarded as a crustacean by Tellkampf, and de-
scribed under the name of Triiira cavernicola.f He mis-
took the labial and maxillary palpi for feet, and regarded
the nine pairs of abdominal spines as feet. The allied

species, M. variabilis Say, is figured in vol. v. pi. i, figs.

8. g.

* In Erhardt's cave, Montgomery Co , Virginia, Pro*". Cope found " four
or five specimens of a new Anopthalmus the A. push of Horn, at a dis-
tance of not more than three hundred feet from its mouch. Th-^ species is

small, and all were found together under a stone. 'I'fieir m ivcmenls were
slow, in considerable contrast to the activity of ordin.^ry Carabida;." Proc.
Aiiier. Phil. Soc. 1869, p. 178.

t Prof Agissiz, in his brief notice of the Mammoth Cave animals, does
not criticise Telllcampfs reference of this animal to the c ustacea ; and so
eminent an authority upon the aiticulates as Schitidie remark-, while
*' Dr. Tellkampf s account affords us no means of formmg any conclu ion as
10 its proximate relations," thar, however, it " appears to bel ng to the order
of Amphip^da, and to have a mo-^t remarkable structure" Tellkampfs
fig'ire of Machilis is entirely wrong in representing the Ubial and maxillary
palpi as ending in claws, thus giving the creature a crustacean aspei-t, and,
indeed, he describes them as true feet I
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An interesting species of Campodea, of which the accom-
panying cut (Fig. 6) is a tolerable likeness, though de-

signed to illustrate another species {S. staphylinus

Westw.) was discovered by Mr. Cooke. Both the

European and our common species live under stones in

damp places, and the occurrence of this form in the water

is quite remarkable. The other species are blind, and I

could detect no eyes in the Mammoth Cave specimen.

A small spider was captured by Mr. Cooke, but after-

wards lost ; it was brown in colour, and possibly distinct

from the Anilirobia monmouthia Tellkf. (Fig. 7), which is

an eyeless form, white and very small, being but half a

line in length. The family of Harvest men is represented

by a small white form, described by Tellkampf under the

name of Pliatongodcs armata (Fig. 8), but now called

xlcantliocheir a'-mata Lucas. The body alone is but half

a line long, the legs measuring two lines. It should be
borne in mind that many of the spiders, as well as the

Thysanura, live in holes and dark places, so that we could

naturally find them in caves. So, also, with the Myriopods,
of which a most remarkable form (Fig. 9 front of head)

was found by Mr. Cooke three or four miles from the

mouth of the cave. It is the only truly hairy species

known, an approach to it being found in Pseudotremia
Vtidii Cope. It is blind, the other species of this group
which Prof. Cope found living in caves having eyes. The
long hairs arranged along the back seem to suggest that

they are tactile organs, and of more use to the thousand
legs in making its way about the nooks and crannies of a
perpetually dark cave than eyes would be. It was found
by Mr. Cooke under a stone.

Prof Cope has contributed to the " Proceedings of the

American Philosophical Society" (1869, p. 171) an in-

teresting account of the cave mammals, articulates, and
shells of the middle states. He says that "myriopods are

the only articulates which can be readily found in the

remote regions of the caves (of West Virginia) and they

are not very common in a living state." The Pseudo-
tremia caveniarum which he describes, " inhabits the

deepest recesses of the numerous caves which abound in

Southern Virginia, as far as human steps can penetrate.

I have not seen it near their mouths, though its eyes are

not undeveloped, nor smaller than those of many living in

the forest. Judging from its remains, which one finds

under stones, it is an abundant species, though rarely seen

by the dim light of a candle even after considerable

search. Five specimens only were procured from about
a dozen caves." The second species, P. Vudii Cope, was
found in Montgomery Co., and he thinks it was not
found in a cave. Prof Hyatt informs me that he saw
near the " Bottomless Pit" in Mammoth Cave, abrowmish
centipede-like myriopod, over an inch in length, which
moved off in a rapid zigzag motion. Unfortunately, he
did not capture it.

A. S. Packard, Jun.

{To he continued)

NOTES
We have received information of a most munificent act on

the part of that veteran in Geological Science, Sir William

E. Logan, in supplementing, by the handsome gift of iS,ooodols.,

the sum of 2,000 dols. given by him and his brother, Mr. Hart

Logan, last year towards the endowment of the Chair of Geology

in M'Gill University, Montreal. The "Logan Chair of Geology"

will be at once a commemoration of Sir WilHam's name in con-

nection with the higher fiducation of our colonists, and a means of

perpetuating the teaching of the Science for which he has done

so much, as well as of securing the training of a succession of

young men who may wortliily follow up his investigations in

the wide field of Canadian Geology. Principal Dawson, who at

present occupies the Chair of Geology, vrill be the first " Logan

Professor," and it is intended that the endowment shall, as soon
as possible, be made the mems of relieving him from the

teaching of some other portions of natural science, in order that

he may more fully devote his time to Geology and Paleontology.

Prof. Hu.\lev is now on his way home to England, having

been last heard of from Naples. His health is very greatly re-

stored by his absence from work, and the effects of the Egyptian

climate.

Dr. M'Nae, Professor of Botany and Geology at the Royal
Agricultural College, Cirencester, has been appointed Professor

of Botany to the Royal College of Science and Art, Dublin, in

the place of Prof. Thiselton Dyer. The appointment is a good
one, on which we congratulate the Science and Art Department.

The lectureship at the Cirencester College is now vacant.

The death of the Swiss paleontologist, M. Pictet de la Rive,

Professor in the Academy of Geneva, which we noticed last

week, took place on the 15th ult. at the age of sixty-two, and
was occasioned by fever induced by a severe accident.

Dr. George Burrows, F.R.S., has been re-elected Presi-

dent of the College of Physicians.

Prof. Huxley was defeated by a small majority by Lord
Neaves in the election for the Rectorship of St. Andrew's Uni-

versity. Prof. Sylvester was also, we regret to say, unsuccessful

in his candidature for the School Board for Marylebone. We
understand, however, that there will shortly be another vacancy

on the Board, when we trust Science will once more put in its

claim.

The Brighton Aquarium was formally opened to the public on
Saturday last.

It has been decided to give a private view and evening re-

ception in the Picture Galleries of the London International

Exhibition of 1872 before the ist of May, to which distinguished

foreigners and holders of season tickets wiU be invited.

At Rugby Mr. Wilson and Mr. Seabroke have tried the ex-

periment of giving regular lectures on Astronomy to a class con-

sisting of volunteers from the school and residents in the town.

Note-books were shown up and corrected, and an examination

held at the end. About seventy attended, twenty being mem.
bers of the school ; thirty showed up note-books, and eighteen

presented themselves for examination. Advocates of women's
education will be pleased to leam that the two best note-books

were written by girls, and that in the examination, which was a

stiff one (we have seen the paper), girls held the second, third,

and fifth places. The proceeds are for buying books for the

Temple Observatory.

An organisation, entitled the Bloomington Scientific Associa-

tion, was instituted at Bloomington, Illinois, hi 1871, having for

its object the diffusion and popularising of science in that

State. The officers are Prof. B. S. Perry, Mr. R. H. Holder,

Dr. Vasey, and Mr. J. A. Jackman. The society has already a

large number of members, and meets frequently.

The great depression of temperature during November and

the early part of December, was followed by an extraordi-

narily long period of more than three months' remarkably

mild weather. For the ninety-seven days from December 13

to March 18, Mr. Glaisher's Greenwich tables, recorded

weekly in the Gardener's Chronicle, show that the temperature

was above the average on eighty-nine, and below the average

on only eight days, the mean excess for the whole period

being 5°'i. During the whole of this period the thermometer

fell below the freezing point on four nights only, viz., January

15 and 16, and March 10 and 11 ; the lowest temperature re-

corded being 28°
'3 Fahr. on the first and last of these dates.
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February, it will be seen, was entirely free from frost, the

minimum for that month being 32°
'4, on the 28th. The

warmest period was from March I to 8, when the maximum tem-

perature ranged each day from 57*-i to 6o°-S. It will be interest-

ing to know whether so long a period of exceptionally high

temperature, including fifty-three consecutive days entirely free

from frost, has ever been recorded before in the depth of

winter. On March 19 the average temperature of the day fell

below the mean, and continued so for nine days, till the 27th.

The minimum temperature for March was on the 21st, zb'-z

Fahr., being the lowest recorded since Dec. 9. There were nine

frosty nights in March, against the two in the whole of the two

preceding months. For the week ending March 26 the mean

temperature was 34°, or 16° lower than the mean for the week

ending March 7.

A CORRESPONDENT of The Blue strongly urges the desirability

of the formation of a Natural History Society at Christ's Hos-

pital ; and the editor of that magazine promises his assistance to

the proposal. We heartily wish it success.

The proposed Act for appropriating the Yellowstone Park for

public purposes (to which we recently referred), has passed the

Congress of the United States. The following are extracts from

the Bill :— " That the tract of land in the territories of Montana

and Wyoming (as already described) is hereby reserved and

withdrawn from settlement, occupancy, or sale under the laws of

the United States, and dedicated and set apart as a public park

or pleasuring-ground for the benefit and enjoyment of the people.

That said public park shall be under the exclusive control of

the Secretary of the Interior, whose duty it shall be, as soon as

practicable, to make and publish such rules and regulations as

he may deem necessary or proper for the care and management

of the same. Such regulations shall provide for the preserva-

tion from injury or spoliation of all timber, mineral deposits,

natural curiosities, or wonders within said park, and their reten-

tion in their natural condition. The Secretary may, in his dis-

cretion, grant leases for buil.iing purposes for terms not exceeding

ten years, of sma 1 parcels of ground, at such places in said park

as shall require the erection of buildmgs for the accommodation

of visitors ; all of the proceeds of said leases, and all other re-

venues that may be derived from any source connected with said

park, to be expended under his direction in the management of

the same, and the con»tiuction uf roads and brille paths therein.

He shall provide against the wanton destruction of the fish and

game found within said park, and against their capture or de-

struction for the purposes of merchandise or profit." Such a

step in the interest of science deserves more than a passing

recognition from this side the water.

The British Medical Journal prints the following admirable

reply to the extraordinary article which appeared in the Saturday

Rez-iezv of the i6th ult., on Dr. LieLreich's lecture on "Turner

and Mulready," which we gave last week:—"It is not, of

course, always to be expected that Saturday Reviewers should

have a very profound knowledge of their subjects ; but it might

be thouglit advisable that an analysis of an optical argument

should not be publicly undertaken by a gentleman who is igno-

rant uf the first rudiments of the subject, and .-o httle acquainted

with even the alpha et of its language as the gentleman who

discusses, in the last Saturday Review, the visual defects of

Turner and Mulready. He pronounces a 'verdict of not

proven ' on Mr. Liebreich's argument ; and his -fitness for ap-

preciating a discussion of the effects of yellow discoloration of

the lens, occui-ring with advancing old age, on Mulready's per-

ception of colour, may be estimated by the following sentence :

' Let us suppose a person to put on a pair of yellow spectacles.

The effect is assumed to be, and we think correctly, that the

yeVoiv in a landscape or in a picture, unless extra strong, would

be scarcely recognised ; and that the blues also, unless very

decisive, would be neutralised. The consequence seems to

follow, that the painter would throw ultra force into both yellow

and blue: though against this supposition it must not be for-

gotten that the spectacle or the crys:alline lens, as the case may

be, would discolour precisely in the same degree the tones in

nature and the figments on the palette.' The italics are ours.

There is scarcely a word in this astonishing statement which is

not entirely a mistake. It was not assumed, but it is known,

that, seen through a yellow glass, the yellows in a landscape are

seen relatively more strongly, while the blues are partly neutra-

lised. It was not assumed that the effects of viewing a landscape

and a picture through a yellow lens or glass are the same ; but,

on the contrary, it was stated, as the result of experiment, that

they are entirely different. The retina becomes presently so far

accustomed to the yellow medium, that the strong lights reflected

from blue surfaces in nature overpower the yellowness of the

medium, and the blues of a landscape are presently but little

neutralised. The reflections from pigments, poor imitations as

as they are, at the best, of nature, have not the same power ; a

large part is neutralised by the yellow glass or lens ; and to

produce with pigments, on a canvas, blues which satisfy his eye

as comparable with those which he sees in nature, the painter^

who in old age has the pigment-yellowness of senile change in

the lens—employs much deeper blues than he would have done

in youth, or than impress youthful eyes as representing the

natuial tints ttuthfuUy. That is why, on Liebreich's theory,

Mulready, in painting the same picture in old aije which he had

painted in middle life, introduced ultramarine into the flesh tints

—painted a linen smock of the brilliancy of a glittering silk ;

and that is the key which he affords to the prevailing excess of

purple tints which the official catalogue describes as characteri-

sing the latest works of this great artist. The great master him-

self was, in his later life, dissatisfied for this reason with the

colour of his earlier works ; he thought them too brown, and

used to warn his pupils to paint with stronger blues, especially

in the grey shadows.'

In a letter addressed by von Heuglin to Middcndorff, of the

St. Petersburg Academy, we find the fullest details of the explo-

rations instituted by that eminent traveller during the past

summer in the Nova Zembla seas. In this he remarks that the

original plan included a visit to the mouths of the Obi and

Yenisei, perhaps even extending to the island of New Siberia.

This, however, was found to be impracticable on account ofun-

seasonable weather, as it was not till the 6th of August that

they reached the Straits of Matotschkin. Up to that time they

had met with no ice ; but after passing the straits to the east

there was very much drifc ice from the sea of Kara so as almost

to bar their way. Finding that the northern coast of the island

was entirely embargoed by ice, they turned to the south, and in

passing visited the Straits of Kostin and the Nechwatowa, thtn

Waigatsch, and finally arrived at the Straits of Jugorsky on the

1st of September. Here the expedition did not make any better

progress than in the Straits of Matotschkin, and fearing that

they might be shut in by the ice for the winter, they returned to

their starting-place. Among the more important results of the

voyage were numerous soundings and mersurements of deep-sea

temperatures, as also various geographical determinations ; while

large collections of specimens of natural history were brought

together. Among these the most interesting was the discovery

of two different species of lemming in Nova Zembla, and it wss

thought possible that in Southern Nova Zembla still a third

species might be met with. The same animal was also found in

Spitzbergen. Numerous birds were obtained in Nova Zembla

and Waigatsch ; among them the Mandt's Guillemot. Of fishes,

some species of cod, cottus, and salmon were obtained, and about

one hundred species of plants.
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Indian papers give the following additional accounts of the

aurora ot February 4 :—Such a phenomenon has not been

observed in the Punjab, or perhaps in India, writhin the memory

of man, and in consequence the remarlis made by the natives

and others born in the country were rather curious. A curious

circumstance took place at Raikote. About 100 Kooka families

turned out in the most excited state, and commenced those wild

demonstrations from which the name Kooka is derived. The men

tore off their turbans, unloosed their hair, and began dancing

and waving their arms about, and shouting that this was a token

that Ram Singh had returned to his home. They were much

disappointed to learn tliat they were mistalcen. At Sealkotc

many thought that the red in the sky was the reflection of the

blaze of some hill forest on fire, and one individual at Jhelum

suggested that it must be caused by some volcanic eruption in the

Himalayas. In another place a commissariat officer was thrown

into an agony of terror, thinking it was his haystacks on fire.

A correspondent, writing from Madhopore, says :
— " On the

night of the 4th instant, between 11 and 12 o'clock, there

appeared in the sky a clear bright light, like fire, which lasted

about fourteen minutes. It was so bright that we were ableto

see even the minutest objects ; owing to its red colour the river

appeared as though it were blood. The atmosphere for days

has never been clear of clouds, and it seems as if a storm were

portending. The lightning injured some natives on the 5th inst."

A COKRESPONDENT Suggests that the memory of Dr. Priestley

will not be so worthily honoured by a bad statue as by a thoroughly

well-appointed School of Science to be called " The Priestley

Institution," or whatever other name be thought fitting. Science

is much needed to supplement the technical skill employed in the

industries of the Black Country, and is not in that district so

well pro\'ided for as to render the establishment of such a school

unneedful. Or if that undertaking be thought too vast, he pro-

poses the endowment at the Newcastle College or elsewhere of a

scholarship of Physical Science, to provide young aspirants from

the Midland Counties with opportunities of scientific practice and

culture. Or if this suggestion do not find favour, possibly tlie

ingenuity of the committee can devise some scheme of a similar

sort, so that thus the funds subscribed for this memorial may be

used for science.

We note the proposed formation of a National Swimming

Baths Company (Limited), to provide good and cheap swimming

baths in the Thames.

According to a communication to the Geological Society of

Hungary, the remains of a man, associated with post-tertiary

remains of mammalia, together with a stone hammer, have lately

been discovered in the loess deposits of Hungary, in the neigh-

bourhood of Brux, in Bohemia. These were in nearly a com-

plete condition. The cranium strongly resembles in its

characteristics the well-known fragment from the Neanderthal,

although differing in certain peculiarities mentioned in the article.

The skeleton was found lying with the head raised, in a sand-bed

of diluvial age, at a depth of two feet from the surface.

In making an excavation on the banks of the Amoor River,

Harper's Weekly states that a stone axe of nephrite, or jade, and

beautifully finished, was found at a depth of about three feet.

This fact is the more interesting as it bears upon the question in

regard to the celebrated stone-tipped arrows which were used by

the primeval inhabitants of Mantchuria as late as the twelfth

century. It was with arrows winged with eagles' feathers and

tipped with nephrite points that this people paid their tribute to

China while they were under its dominion. The precise locality

of nephrite in Mantchuria is unknown, although it is stated by

some to have been on a mountain to the north-west of that

country.

The Perthshire Society of Natural Science held its Annual
Meeting on March 7, when Colonel H. M. Drummond Hay was

elected president in the room of Dr. Buchanan White, who has

held the office for five years. This enterprising society must be

congratulated on the work it has done in the exploration of the

natural histoiy of the county, and in the commencement of the

pubUcation of so valuable a work as the Fauna Pcrthciisis, and

the promotion of so useful a periodical as the Scotluh Naturalist.

Botany seems, however, up to the present time, to have been

neglected by the Society, which is to be regretted in a county

with so rich and interesting a flora. The Society has also held "a
meeting for investigation into the qualities, as articles of food, ot

certain Perthshire animals," commonly known as a "Frog-

supper." Among the articles of the bill of fare were—Pate

d'Ecureuil, Matelot de Grenouille, Alouette .\ la Crapaudine,

Ecureuil au naturel.

An Act passed by the Governor-General of India in Council

in October last, with a view to provide for the ultimate adoption

of a uniform system of weights and measures of capacity through-

out British India, has been laid before the House of Commons.
The Act directs that the unit of weight shall be a " ser," equal

to the French kilogramme, and the unit for measures of capacity,

a measure containing one such ser of water at its maximum
density, weighed in a vacuum. Other weights and measures of

capacity, to be authorised under this Act, are to be integral

multiples or sub-multiples of their units, the sub-divisions to be

expressed in decimal parts unless otherwise ordered. Wlien

proper standards have been provided for verification of these

weights and measures to be used by any Government office,

municipal body, or railway company, the Governor-General

in Council may direct that the weights and measures as

authorised shall be used in dealings by such olifice, body, or

company. The local Government may prepare tables of the

equivalents of other weights and measures in terms of the

weights and measures so authorised.

Dr. W. Lauder Lindsay announces as in preparation,

"Mind in the Lower Animals," a popular exposition of those

traits in the habits of animals that illustrate their possession

of the higher as well as the lower faculties of mind, as it

exists in man. Dr. Lindsay has already written extensively on

the subject in the yonrnal of Mental Science and the British

and Foreign Medico-Chirurgical Rez'iew,

The second enlarged and improved edition is published of Dr.

O. W. Thome's " Lehrbuchder Botanik," intended especially for

elementary classes of botany in gymnasia and public schools.

Although some portions of the work, especially the systematic,

are open to exception, yet it presents the elements of the different

departments of botanical science in a more compact form, and

at a lower price {y.) than probably any other work. It is illus-

trated by nearly 900 woodcuts.

Mr. Shirley Hibberd has in the press a volume entitled

"The Ivy, a Monograph, " which will shortly be published by

Messrs. Groombridge and Sons.

A USEFUL catalogue is published at Ghent, entitled,

"Nomenclature usuelle de 550 Fibres Textiles, avec indication

de leur provenance, leurs usages," &c., by the conservator of

the commercial-industrial museum in that city.

Messrs. Groombridge and Sons are preparing a new
edition, with coloured plates, of Mr. Lambton J. H. Young's
" Sea Fishing as a Sport."

Mr. B. S. Lyman, mining engineer to the Public Works De-

partment of the Government of India, reprints from the " Trans-

actions of the American Philosophical Society" an account of the

Punjab Oil Region, accompanied by a geological and ,topo-

graphical map.
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ANNUAL ADDRESS TO THE GEOLOGICAL
SOCIETY OF LONDON, FEB. 16, 1872

By J. Prestwich, F.R.S., President

(Coniinued from page 433.)

IT has been already mentioned that below a certain level perme-

able strata are necessarily alviays saturated and water-logged,

and that any additional quantity added to this constant quantity

cannot be held permanently. It follows that wherever, m all

water-bearing strata, afier allowing for any abstraction, usually

but comparatively small, by wells, the surplus rainfall must,

when the stratum is full, find its escape by natural means, ;' f. , by

means of springs. The power and size of these are necessarily

dependent upon the dimensions of the strata by which they are

supplied. In the gravel they are small, in the Lower Tertiary

sands moderate ; while in the Chalk they are very large. The
permanence of the spring depends on the lithological character

as well as on the dimensions ol the strata. Thus, in sands, where

the water can permeate the mass, the stores are large, and the

delivery moderately quick ; in Limestones, where the water is

confined to cracks and fissures, the delivery is quick and not

lasiing, though often large ; in rubbly Oolites, which are also

practically porous, the springs are well maintained ; while in

Chalk, owing to the characters before named, the water-delivery

is slow, and the springs are large and very permanent.

At the same time the storage-capacity increases with the re-

sistance. Taking the extreme case of the Chalk, the trans-

mission of the rain-water is so slow, that, on the chalk hills, 'it

takes four or six months to pass from the surface to the line of

water-level at the depth of 200ft. to 300ft., so that the

heavy rainiall of winter is not felt in the deep springs until the

summer, and Mr. Beardmore estimates that the minimum eflfect

of a hot dry summer and autumn is not reached until at the end

of about sixteen months, or that the storing-power of the chalk

is of sixteen inonths' duration. To estimate this power, we have

to take the height and extent of the hills, and to note the litho-

Icgical characters of the permeable strata. If these latter are

underlaid by impermeable strata at above the level of the

rivers in two adjacent valleys, then the base of the under-

ground water-store will be coincident with the level of the im-

permeable strata, and its surface-line will rise, as it recedes within

the hill, in proportion to the resistance offered to the water's

escape by the character of the permeable strata, and it will thus

form a curve between those two points, the height of which will

vary in proportion to the rainfall. When, on the other hand,

the permeable strata continue down to a gieater or less depth

beneath the surface of the adjacent rivers, then, as there is no

underground escape for the stored water, the line of water-level

in those permeable strata will rise to, and be always maintained

at, the level of the rivers, and therefore all the additional sup-

plies furnished by the rain must, after traversing the interior of

the hills, find an escape along the bottom of the valleys, and by

the side or in the bed of those rivers In the dry upland valleys

of the Chalk and Oolites, the underground water, dammed back

by the streams in the nearest river-valley, passes under those

valleys at depths varying with the resistance offered by the

litholiigical character of the formation, and by the gradient of the

valley as it runs into the hills.

When again, as in the case of the chalk downs and oolite

hills, the exterior outcrop of the permeable strata rests on im-

permeable strata at a bright above the river-levels, and in the

other direction inwards they pass below similar levels, then the

springs partake of the same divided character—the one smaller

set flowing out on the sides of the hills, and ihe stronger and

more lasting springs issuing, as it were, at the foot of the incline

on the level of the rivers. In any case, it is the distance between

the two points of escape that gives us one measure of storage.

If the distance is reckoned by miles, then the rise of the waier-

level may be measured by tens of feet. It is highest when both

the distance from the adjacent river-valleys, and at the same
time the height of the hills is greatest. In some instances, the

crown of the arch formed by it will rise to a height of from 60 ft.

to So ft. above its chord.

This curve is subject to great fluctuation, varying according to

the seasons and amount of rainfall. Mr. Clutterbuck has shown
that, in the chalk hills of Hertfordshire, its height varies as

much as 30 ft. or 40 ft. From the crown or centre of its summit
it decreases at a rate varying generally from 3 ft. to 30 ft., or

even more, per mile to all parts of the circumference. The

height of the arch and the breadth of the base-line, taken to-

gether, give therefore the head of water supplying ihe large springs

of the Chalk—such as those of Chadwtll, Hoddesden, Otter,

Carshahon, Leatherhead, Ospringe, and others. But, besides

these, thf-re are innumerable smaller ones, not so easily seen,

flowing out on the sides, or in the beds of the rivers I raversing the

great permeable formations, as the many along the Thames from
Greenhithe to Faversham, on the Upper Lea and its tributaries,

and on the Medway and the Darent, where they traverse the

chalk hills. This class of springs has especial geological

bearings, which we shall hereafter have occasion to dwell upon.

The same general rules govern the springs of all the more
varied strata of the upper part of the Thames basin, where, in

place of the Cretaceous and Tertiary series, we have a series of

Jurassic and Liassic strata. Omitting the drift or gravel beds,

the following are the average dimensions, character, and super-

ficial areas of each of these formations in that area :

—

Strata of the Thames Basin above Wallingford

Square
miles.

Chalk (above Kingston 1047) 60 ... 1000 ... —
Upper Greensands ... ... 62 ... 100 ... —
Gaiilt 129 ... — ... 130
Lower Greensands ... ... 23 ... 200 ... —
Purbeck and Portland beds 46 ... 60 ... —
KimiHt-ridge Clay 132 ... — ... 300
Coral Rag and grit... ... 103 ... 40 ... —
Oxford Clay 307 ... — ... 400
Great and Inferior Oolites... 327 ... 450 ... —
Iidli-r's Earth 16 ... — ... 40
Lias 170 ... — ... 500

But although many of these water-bearing strata are of large

dimensions and well stored in the upper part of the Thames
basin, none of those below the Gault, except the Lower Green-
sand, are available for a well-supply at London. The Upper
Greensand, so important in Wdtshire, is reduced to a few feet of

comparatively impermeable argillaceous sands under London.
The Oolitic series, so rich in springs in the district of the Cots-

wold Hills, have been ascertained to thin off as they range east-

ward ; and Mr. Hull has shown that the inferior Oolite and
underlying sands in particular die out. in all probability, under

the Oxford clay about the centre of Oxfordshire. Even apart,

therefore, from the discovery made at Kentish Town, we should

now have excluded the Oolitic series as a possible source of supply

to deep wells in the London district ; although, as sources of

springs' supplies, they contribute so important a share to the

maintenance of the Thames. Few of those strata are, how-
ever, so homogeneous as the Chalk and the London Clay. The
permeable formations often contain subordinate impermeable
clays—seams which form water-levels of more or less importance,

whilst the impermeable clays sometimes contain subordinate

beds of sand or of rock which constitute small local water-

bearing beds. It is for the geologist to assign its relative value

to each of these subordinate features, and to distinguish the

minor from the major sources.

Taking the Thames basin above Kingston, there is. according

to Mr. J. D. Harrison, an area of 1,233 square miles of im-
permeable strata, and of 2,442 miles of permeable strata, and
the mean annual rainfall in that district amounts to about

27 inches. From the impermeable strata the rain flows off immedi-

ately as it falls, and is carried at once to sea ; whereas a large

portion of that which falls on the permeable strata is, as we have
shown, stored for a greater or lesser tinie, and discharged in

perennial springs. It is these which give permanence to our

rivers. The evidence taken before t^ie Commission showed that

the daily discharge of the Thames at Kingston, even in the

driest season after weeks without rain, never falls below

350,000,000 gallons, while the average for the year gives, ac-

cording to Mr. Simpson and Mr. Harrison, 1,353,000,000
gallons, or, according to Mr. Beardmore's longer observa-

tions, 1,145,000,000 gallons daily, the mean of 1,250,000,000

gallons bi-mg equal to a fall of about 8 in., or rather less

than one-third of the annual quantity, the other two-thirds

being lost by evaporation and absorbed by the vegetation.

This seems the proportion usual under the like general con-

ditions in these latitudes. M. Belgrand has shown, in "La
Seine," that in the upper basin of the Seine there are

19,390 square kilometres of impermeable, and 59,210 of per
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meablc strata ; and careful measurements have proved that the

discharge at Paris is also equal to about one-third of the rainfall.

The exact proportion of the rainfall passing into the different

permeable strata, and given out again in the form of springs, has

yet to be accurately determined. Mr. Harrison estimates it in

the Thames basin at about one-sixth of the rainfall.

In districts where impermeable strata predominate, the total

water delivery, therefore, will be greater ; but it follows close

upon the rainfall ; whereas, where the permeable strata pre-

dominate, a large portion of the rainfall is stored in the hills,

and its delivery is th-reby spread over a greater or lesser period

of time, according to the dimi-nS'ous of tho^e hill-s. This is well

evempli'ied in the case of ihe basins of the Thames and the

Severn, widch latter is formed in large part by the slate rocks of

Wiles The former has an area above Kingston of 3.670 square

miles, with an annual rainfall of 27 inches; whereas that of the

latter above (iloucster has an area of 3,890 miles, with an

average rainfall of prob.rbly not less than 40 inches, and the mean
daily discharge for the year is for the Thames of 1,250,000,000

gallons, and (or the Severn about 1,600,000,000 gallons. Yet

the summer discharge of the Thames averages 688,700,000

gallons daly, against 297,599,040 gallons of the Severn ; and

while ihe minimum discharge of the 'I'hames in the driest seasons

never falls helow 350,000,000 gallons, thaf of the Severn falls

below 100,000,000 gallons. Again, in the case of the Lea,

where there is a still larger proportion of permeable strata, the

daily discharge at Bro.xbourne for the year is, according to Mr.

Beardmore, 108.000,000 gallons, while for the summer months

it remains as high as 71,000,000, and in the driest seasons does

not fall below 42,000,000 gallons.

Let us now look at one of the geological questions dependent

upon the solvent action of the water on the strata it traverses.

The analyses, maiie for the Commission by Drs. Frankland and
Odling, of the waters of the Thames and its tributaries in the

Oo itio and Chalk area, show that every 100,000 parts or grains

of rainwater has taken up a quantity varying from 25 "58 to

32 '95 grains of solid residue, or an average of 29 "26, which

is equal to 20*48 parts or grains per gallon ; another analysis

of the Thames water at Ditton gives 207S grains per gallon

of solid residue. It was also shown by Drs. Letheby and
Odling and Prof. Abel that the unfiltered waters of the Thames
Companies, which take their supplies above Kingston, con-

tained 20 82 of solid residue, If from the average of 20*6S we
deduct I '68 grain for organic and suspended matter, we have

19 grains of morganic residue for every gallon of water flowing

past Kingston. This is of course apart from the sediment

cariied down in floods. The ordinary monthly analyses, con-

ducted by the same eminent chemists during the course of sever.al

past years, show that this quantity is liable to very little varia-

tion, the only difference being that it is somewhat larger in

winter and less in summer.
Some general estimates have already been made by Profs.

Ramsay and Geikie of the quantity of mineral matter carried

down in solution by the Thames ; but the more exact data sup-

plied to the Commission enable us to make some additions to

previous results. Taking the mean daily discharge of the

Thames at Kingslon at 1,250 million gallons, and the salts in

solution at 19 grains per gallon, the mean quantity of dissolved

mineral matter there carried down by the Thames every twenty-

four hours is equil to 3,364,2861115. or 1502 ions, or 548,230
tons annually. Of this daily quantity about two-thirds, or 1,000

tons, consist of carbonate of lime, and 238 tons of sulphate of

lime, while 'imited proportions of carbonate of magnesia, Lhlo-

rides of .-odium and potassium, sulphate-i of soda and potash,

silica and traces of iron, alumina, and phosphates, constitute ihe

rest. If we refer a small portion of the carbonates, and ttie

sulphates and chloi ides chiefly, to the impermeable argillaceous

fo mations was! el by the rain water, we shall s'ill have at least

10 grains per gallon of carbonate of lim -, due to the Creaceous
and Oolitic strata and Marlstone, the superfici-il area of which,

in the Tnames basin above Kingston, is es imate-d by Mr. Har-

rison at 2,072 square miles. Therefore the annual qu-^nticy of

carbonat-^ of lime carried away fro.n this are^ bv tlie Thames is

29 < 905 tons, or 797 tons daily, which gi.es 140 tms removed
yeariy frjm each square m le ; or extending the cjlcu'ation to a

century we have 14 000 tons removed from each mile of surface.

Taking a ton of cialK as equal to 15 cu'tic feet, this is equal to

a remov,-.l of -rxhj o' ^n inch from the surlacc in the course of a

c n'li-v, so thit in the course of 13,200 y.ars a quantity equil to

a tnickness of about one foot would be removed from our Cha'k
aad Oolitic districti.

I had some faini Inpe that this wear might furnish us with a

rough approximate measure of time in reference to some of the

phenomena connected with the f,)uatemary period ; but we are
not in a position to apply it. Those curious funnel-shaped cavities,

called sand and gravel-pipes, so common in many chalk-districts,

are the result of slow solution of the chalk by water at particular

spots, whereby the superincumbent sand and gravel have been
let down into the cavity so produced. Some of Ihem are but a

few feet deep, while others attain dimensions of So feet in depth
by 15 to 20 feet in diameter at top, tapering irregularly to a
poin^ at bottom. It is, however, evident from the variation in

size that the wear has been unequal ; and it is also clear that the

surface-waters have been conducted through these particular

channels, w'here they existed, to the underground water level, in

preference to passing through the body of the chalk, so that Ihe

latio of wear at these pjints is in excess. Nor can I see at pre-

sent how otherwise to apply this measure. If it were possible

to find a spot where the exposed surface of the chalk has been
worn uniformly, and, from the quantity of flints left after the

removal of the chalk and the known distance apart there of the

seams of flint, to determine the number of feet or inches re-

moved, we might have a base to proceed upon, provided all the

quantities remained constant. But such is not the case. Also,

although the annual rainfall in the Thames now averages 27
inches, and has probably not varied much from this amount
during the present period, it was evidently much greater during

the Quaternary period ; for I have elsewhere shown that, in the

.South of England and North of France the rivers of those areas

with the same catchment-basins were of much greater size

than at present ; and Mr. W. Cunnington had before pointed

out the same fact in the upper part of the basin with respect

to some of the rivers of Wiltshire. M. Belgrand has made
an attempt to estimate this quantity with reference to the

Seine and its tributaries, and he arrives at the conclusion

that, during the Quaternai'y (or, as he considers it, the Glacial)

period, the rainfall was s > heavy, that the discharge of the

river was from 20 to 25 times greater than at present. I do
not altogether concur in this view, but I can conceive that

our rivers formerly were of five or six times the size they

now are. This is an important element to be considered in

all questions bearing on the denudation of land- surfaces.

There is yet another point which, although not in our direct

field of research, yet depends so essentially upon the geological

conditions we have discussed, and is one, in a public point

of view, of such paramount importance, that I will, \\'ith your

permission, say a few words on the subject. In an uninhabited

country, the rain passes through the soil and issues as springs,

bearing with it a certain proportion of mineral matter, and only

traces of such organic matter as existed on the surface. This

would be solely of vegetable origin, and the proportion would be
in most cases very small. As man appeared, those conditions

would be at first but little altered, for animal matters exposed on
the surface rapidly decay and pass away in a gaseous form ; but

with increasing civilisation and fixed residences the necessity of

otherwise getting rid of all refuse would soon be t'elt. I have
shown how population followed the range of shallow permeable
strata and the course of valleys, so as to obtain readily that in-

dispensable necessity of life, a sufficient w.iter supply. But with

the art of well-digging it soon became apparent that, let the well

be carried down bu' half way to ihe level of ground-springs, it

would remain dry, and ihat then, so far from holding water, any
wa er now poured into it would pass through the porms strata

down to the water-level beneath, keeping the shallower well or

pit constantly drained. So convenient and ready a means of

getting nd of all refuse liquids was not neglected. Whilst on
one side ot the house a well was su 'k to the ground-springs, at

a depth, say, of twenty feet, on ihe other side a dry well was

sunk lO a depth of ten feet, and thi, was made the receptacle of

house-refuse and sewage. The sand or gravel acting a-, a filter,

the minor solid matter lemained in the dry well, while ihe major

liquid portion passed chtojgh the permeable stratum and went to

feed the unlerlying springs. Wh.it was done in one hou^e was
d-'iie in the man\ ; and -Atljat was done by our rude ancestors

Centuries back his continued to be the practice of tneir more
cuUiViteJ descendants to t le present day, witn a persistency in

the method only to be attribu'ea to the ignorance o( the existence

of such a state of things am.jiig the masses, and to the ignorance

of ihe leal conditions and actual results of perpetuating such an

evil—an evil common alike to the cutt.ages of the poor and, with

few exceptions, to ihe mansions of the rich.
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Instances occur from time to time to point out isolated con-

sequences of this pernicious practice, but I believe no one who
has not gone into the geological question can realise its magni-

tude. It is not confined to one district or to a few towns or

villages. It is the rule, and only within the last few years have

there been any exceptions. The organised supply of water now
furnished by companies in all large towns has, to a great extent,

done away with the evil in those situations (though the root of

the mischief has too often been left unextracted) ; but in villages

and detached hou'ses, great or small, it remains untouched and

unchecked. Not a county, not a district, not a valley, not the

smallest tract of permeable strata, is free from this plague-spot.

It haunts the land, and is the more dangerous from its unseen,

hidden, and too often unsuspected exiitence. Bright as the water

often is, without objectionable taste or smell, it passes without

suspicion until corrupted beyond the possibility of concealment

by its evil companionship. Damage, slight in extent, or unim-

portant possibly for short use, but accumulative by constant use,

may and does, I believe, pass unnoticed and unregarded for

years. Nevertheless the draught, under some conditions, is as

certain in its effects, however slow in its operation, as would be a

dose of hemlock. Go where we may, we never know when the

poisoned chalice may be presented to our lips. The evil is self-

generating ; for the geological conditions supplying our neces-

sities lend themselves to its maintenance and extension. The
knowledge necessary to remedy it is of very slow growth, and the

too frequent want of that knowledge, or disregard of the subject,

even amongst able architects and builders, is such that, without

legislative enactment, I do not see how the evil is to be eradi-

cated for many a long term of years.

This also is only one form of the evil— it is that where the

water-bearing strata are thin and the wells do not exceed a depth of

thirtv feet. It was the one which prevailed in London, and, in

town's similarly situated, up to a very few years back. It even

still lingers on in some private wells, and is moreover fostered

among us by the bright-looking and cool water of too many of

our public pumps ; for not only does the ground still suffer from

the effects of the original contamination, but also from much,

almost inevitable, obnoxious surface-drainage, much gas escape,

much rainfall on old open churchyards, which find their way to

the one level of water supplying in common all these shallow

wells. The evil still exists also, although to a less extent, in

towns where the wells have to be carried to much greater depths
;

its effects varying according as the depth, and as the volume of

the springs is to the sewage-escape ; it is, however, only a ques-

tion of degree.

But even our deeper and apparently inaccessible springs have

not escaped contamination. As before mentioned, the under-

ground water will, when tapped by artesian wells, rise to or above

the surface, according to the relative height of the surface of the

ground at the well, and of the outcrop of the water-bearing bed

or beds, so that if the former is higher tlian the Hatter, or if by

artificial means the line of water-level in a given area becomes

lowered, then the surface of the water belonging to those great

underground natural reservoirs will be established accordingly at

a certain fixed depth beneath the surface. As each well deriv-

ing its supply in a stratum of this description represents a column

of water communicating with one common reservoir, it fallows

that any cause permanently lowering the level of one well will

tend to lower the level in the other wells in proportion to their

number and distance. Further, it has been discovered that a well

of this class can absorb a quantity of water equal to that which it

can furnish ; and as these wells give greater supplies than shallow

wells, the absorbing wells of the same class are alike powerful in

proportion to the others. The perverse ingenuity of man has

here, again, taken advantage of these conditions to get rid of

offensive waste waters by diverting them into such deep wells,

whence they pass away in hidden underground channels, unseen

and unsuspected, and mingle with those deep-seated water-sources

feeding the artesian wells dependent upon them for their supply.

In Paris, where there are several alternating beds of permeable

and impermeable strata, and the deptli to reach them is not

very great, this system of absorbing wells connected with fac-

tories became, until regulated by the municipality, very common,

to the great injury of many of the underground springs. From
this and the other causes before alluded to, a great number of

shallow wells have there become so contaminated as to necessi-

tate their abandonment. Our own system of surface-drainage is

generally too good, and the depth to the lower water-bearing

strata too great, to have rendered the use of such wells here

equally advantageous ; nevertheless, I have reason to believe

that they do exist, and that the sources even of our deep well-

water supply in the Lower Tertiary Sands and in the Chalk are

thus to some extent polluted and injured.

Nor do the great and perennial springs supplying our rivers

altogether escape the evils arising from tliese obnoxious practices.

On the high Oolitic ranges and amongst the undulating Chalk

hills, the line of water-level is often so deep below the surface,

that only in few cases are wells made—the population being

generally dependent on rainwater for their water-supply. But

this does not prevent the construction of dry wells for the dis-

posal of sewage and refuse. It is ti-ue that the population in

these hills is sparse—here and there a farm, a few cottages, and

scarcely a village. Still as the ground is everywhere absorbent,

and there are no streams even in the valleys (I am now speaking

of the higher districts), every dwelling contributes its quota ; for

the rain and all liquid matter absorbed in these strata necessarily

pass down to the great underground reservoirs of water feeding

the springs thrown out in the deeper river-valleys. In these

cases, however, the thickness of strata through which any liquid

has to pass before reaching the line of water-level is such as to

produce a more or less efficient filtration and complete decom-

position ; and as the injury caused is in proportion to the relative

volumes of the water-sources and to the artificial additions, the

great extent and dimensions of these water-bearing strata and

the scanty population of such districts reduce it to a minimum.

Owing to these conditions, great as the evil is, expeiience

teaches that it has, in some cases, its vanishing-point. It may
be considered at its maximum in some of the wells of Paris ; our

own London shallow-well pumps follow next in order ; in our

river-waters away from towns it is but sbght ; in some of the

springs of the Chalk and Lower Greensands it is hardly appre-

ciable, while in the deep well-waters, especially those of Caterham

and Gienelle, it sinks to the_ minimum attained by any potable

waters, with the exception of rain-water. It is also a fortunate

circumstance that the wonderful powers of oxidation possessed by

air and water, and the powers of absorption and decomposition

by soils and earths, are such as, even in the surclrarged gravel-bed

of London, to remove all the more offensive characters, and leave

its spring-waters at all events limpid and bright ; whilst the

quick eddy, the moving ripple, the bright sunshine, the brisk

breeze, the Uving organisms, are ever at work in our rivers de-

stroying the almost inevitable accompaniments of the presence of

man, and restoring the waters to that original state of purity so

essential to his health and welfare.

It was on considerations of quantity of supply thus dependent

on geological conditions, and of quality as dependent j intly on

geological and artificial conditions, that the Commission was

mainly so long and assiduously engaged. With legard to the

character of waters as dependent on the geological nature of the

strata, while the evidence showed that the waters flowing off

hard and insoluble rocks were, from their much greater freedom

from mineral matter, more economical for many domestic and

manufacturing purposes, yet that for drinking purposes, waters

such as those derived from our Chilk and Oolitic districts were,

on the whole, as good and wholesome as those from any other

sources ; while as regards quantity and permanence, the condi-

tions presented by a large catchment basin of a varied geological

structure presented the most favourable conditions for the large

and maintained supply so essential for a great city. And if,

from any cause, it should at some future time be thought desir-

able to have a supply of a yet more assured and undoubted

quality than a river supply, tlie large springs of the chalk and

the Lower Greensand, or the great underground reservoirs of

the most efficiently filtered water stored in those formations in

Surrey and Herifordshire, might, I believe, be resorted to with

advantage, by means of ordinary and artesian wells, as auxiliary

sources of supply for domestic and drinking purposes, supposing

the engineering difficulties connected with a double water-supply

could be overcome—a difficulty which it, however, seems to me
would possibly be less one of construction to our engineers than

of cost to the public. But in a great health-question there arc other

considerations than these which are of more primary importance.

( To be continued. )

SCIENTIFIC SERIALS
Joui-nal of the Franklin Institute, November 1871.—The

editorial notes in this number are as usual very instructive ;
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amongst them we must notice Young's catalogue of the bii^lit

lines observed in the chromosphere of the sun, «-hich have
already reached a goodly number. Under Civil and Mechanical
Engineering there are several useful and interesting articles, such
as " On Woodworking Machinery," " On the Flow of water in

rivers and canals," &c.—Prof. Cooke contributes the first of a
series of papers"on the chemical theory of the Voltaic Battery."
The present communication, however, deals with preliminary
matters ; it discusses molecules, atoms, and the quantivalence of
elements. The paper which follows is "On some improvements
in reflecting Telescopes," by J. A. Hill. The author proposes,
in the first instance, to reflect the light from a movable plane
mirror placed in the axis of the spi-culum, which receives the
reflected rays ; the convergent beam from the speculum passes
through an aperture in the centre of the plane mirror, and can
be received in a suitable eye-piece; no tubes are used, so that by
this method it would be as easy to handle a mirror of 1,000 feet

focal length as one of the same size of 50 feet focal length. The
observer, too, would remain stationary, and need not be hoisted
into mid-air.— Prof. Young continues his Spectroscopic Notes

;

this month's contribution is "on the construction, arrangement,
and best proportion of the instrument, with reference to its

efficiency." Under this head come the best angle and material
for the prisms, the means of testing for flatness of sur'ace
and homogeneity of substance, and the number and arrange-
ment of the prisms; there are also two other sections, "on
dispersive efficiency and on luminous efficiency." A sugges-
tion of a new form of chemical spectroscope is given, the
dispersive part of this consists of two prisms, which are each
concave on one side, and are cemented to the convex object-
glasses of the collimator and observing telescope. By this it is

hoped to save both material and light.

The Gcclogiial Jlfagaziiie for March (No. 93) opens witli a
new species of Rosfelhria (R. Pricn) from the Grey Chalk of
Folkestone, by the editor, Mr. H. Woodward.—Mr. A. H.
Green communicates a paper on the method of formation of the
Permian beds of South Yorksliire, in which he discusses the
general arrangement and paleontology of these beds, and de-
duces from them a confirmation of Prof Ramsay's theory that
the Magnesian Limestone and associated beds of this part of
England were formed in part by chemical precipitation in an
inland sea.— Pri)f H. A. Nicholson records the occurrence of
the Cephalopod Emioceras frotcij'orme Hall, in Britain; the
specimen described and figured was discovered by the author in

the mudstones of the Coniston series near Ambleside, a set of
rocks in which scarcely any fossils, except Graptolites, have
hitherto been (ound.— Mr. James Geikie gives a fourth paper on
Changes of Climate during the Glacial Epoch, in the conclusion
of which he sums up his views as to the sequence of climates
at this time as follows:— i. A succession of alternate glacial
and temperate conditions, but associated with the great Con-
tinental ice-sheets ; 2, a temperate climate, with removal of the
ice-sheets from low grounds

; 3, a period of subsidence, with tem-
perate climate, and much denudation of moraines

; 4, a period
of emergence, with arctic conditions, floating ice dispersing
erratics, and deposition of clays with arctic moUusca ; and, 5, a
period of local glaciers in Britain and Ireland, with gradual
amelioration of climate. In future papers the author proposes
to discuss the cave-deposits and older river-gravels of England.
The post-glacial geology and physiography of West Lancashire
and the Mersey estuary, form the subject of an interesting paper,
by Mr. T. Mellard Reade ; and Prof. T. Rupert Jones and Mr.
W. K. Parker give us the corrected nomenclature of the Fora-
minifera from the English Chalk, figured by the Rev. Henry
Eley in 1859.—The number also contains an abstract of an
address on subsidence as the effect of accumulation, read before
the Liverpool Geological Society, by Dr. Charles Ricketts.

The Journal of Botany for March contains only one original
article bearing specially on British Botany, Notes on the British

Ramaliihc (a genus of Lichens) in the Her'^>arium of the British

Museum, by the Rev. Jas. Crombie. We find also, " On Symea,"
a new genus of triandrous Z;7/i!(-£Vi- from Chili, by Mr. J. G. Baker,
with a plate ; recent researches into Dialomacdz, by the Rev.
E. O'Meara ; and Castanca 'jiilgaris grown in Southern China,
by Dr. Hance. Mr. Carruthers contributes his important Preview
of the Contributions to Fos^U Botany published in Britain in

187 1 ; and the editor commences in this number a valuable list

of the articles contained in the German botanical journals for

January.

SOCIETIES AND ACADEMIES
London

Royal Society, Feb. 29.—"On the Relative Power of
Various Substances in arresting Putrefaction and the Develop-
ment of Protoplasmic and Fungus Life : " by Dr. F. Crace-
Calvert, F.R.S.
March 14.— " Contributions to the History of the Opium Alka-

loids," part iv. ; by Dr. C. R. A. Wright.—" The Decomposition
of Water by Zinc in conjunction with a more Negative Metal ;"

by J. H. Gladstone, F.R.S., and Alfred Tribe, F.C.S.
March 21.—"On some Hetcrc^enetic Modes of Origin of

Flagellated Monads, Fungus-germs, and Ciliated Infusoria,"
by Professor H. Charlton Bastian, F.R.S. In this com-
munication Dr. Bastian announces results which, whilst confirm-
ing the previous observations of MM. Pineau and Pouchet,
considerably extend our knowledge concerning the heterogenetic
changes liable to take place in the pellicle (composed of aggre-
gated Bacteria) which forms upon an infusion of hay. He de-
scribes all the stages by which certain Fungi, Flagellated Monads,
and Ciliated Infusoria are produced, as a result of changes taking
place in the very substance of the pellicle. Most of the obser-
vations w'ere made under a magnifying power of 1,670 diameters,
and, although more extensive, are confirmatory of others pub-
lished in Nature, No. 35. Dr. Bastian says, " I now wish to
describe other allied processes, and the means by which I am
enabled to obtain, almost at will, either animal or vegetal forms
from certain embryonal areas which are produced in the pellicle."
The simplest mode of origin of Fungus-germs and Monads
is thus described :—" The pellicle which formed on a filtered
maceration of hay during frosty weather (when the temperature
of the room in which the infusion was kept was rarely above 55"
F., and sometimes rather lower than this) presented changes of a
most instructive character. On the third and fourth days the
pellicle was still thin, although on microscopical examination all

portions of it were found to be thickly doited with embryonal
areas. Nearly all of them were very small ; but a few areas of
medium size were intermixed. The smallest were not more than
?««" of an inch in diameter, and these separated themselves
from the pellicle as single corpuscles ; slightly larger areas broke
up into two or three corpuscles ; and others, larger still, into
4— lo corpuscles. In most of these small areas, the corpuscles
were formed with scarcely any appreciable alteration in the re-
fractive index of the matter of which they were composed ; this
simply became individualised, so that the corpuscles separated
from the surrounding pellicle and from their fellows, still pre-
senting all the appearance of being portions of the pellicle, and
exhibiting from 4 to 10 altered Bacteria in then: interior. In
some cases the products of segmentation soon developed into actual
fligellated Monads in a manner presently to be described ; whilst
in others they seemed to remain for a longer period in the con-
dition of simple motionless corpuscles. Other solitary corpuscles
or small areas began to form in the pellicle in precisely the same
manner, though they speedily assumed a highly refractive and
homogenous appearance. Why some should undergo such a
change, and not others, seems quite impossible to say. One can
only assert the fact, and add that these highly refractive ovoid
corpuscles were, for the most part, more prone to produce Fungus-
germs than Monads. Many of them soon grew out into dis-
sepimented fungus filaments, which rapidly assumed the Peni-
cilliuin mode of growth. The spores, which were abundantly
produced in terminal chaplet-like series, were, however, small,
homogeneous, spherical, and colourless. " In other cases Monads
and Fungus-germs are produced from the pellicle in precisely the
same manner as that by which they arise within the terminal
chambers of certain Algre or Fungi—that is to say, they result
from the segmentation of a mass of homogeneous protoplasm.

In speaking of such a mode of origin of Monads, Dr. Bastian
says :

— " Contrasting with the very pale fawn-colour of the
evenly granular pellicle, there were numerous areas of a whitish
colour, refractive, and more or less homogeneous. These areas
differed very much in shape and size ; some were not more than
injVii", whilst others were as much as t^" in diameter. Their
shape was wholly irregular. As in the instances previously
recorded, the first appreciable stage in the formation of an em-
bi7onal area in the pellicle was a local increase in the amount
of gelatinous material between the units of this portion of the
pellicle, so that they became more distinctly separated from one
another than in adjacent parts . Gradually these particles became
less sharply defined, and at last scarcely visible, in the midst of
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a highly refractive protoplasmic mass which began to exhibit

traces of segmentation. Masses of this kind were seen, which

had been resolved by such a process of segraentation into a

number of spherical corpuscles about iJ^" ™ diameter. Tliese

were at first highly refractive, though they gradually became

rather less so, and revealed the presence of two or three minute

granules in their interior. In other adjacent areas, a number

of densely-packed, pliant, and slightly larger corpuscles were

seen actively pushing against one another. When they sepa-

rated, they were found to be active ovoid specimens of Moiias

lens, about ^^jW' in length, and provided with a vacuole and a

rapidly lashing llagelluni."

In other cases embryonal areas of the same nature were

formed, which went through similar processes of segmentation ;

although the units produced, instead of developing into Monads,

were seen to become transfonned into brown vesicular bodies,

which subsequently germinated into Fungus filaments. Whilst

affirming that he is now able to determine pretty surely the oc-

currence of either one of these phenomena. Dr. Bastian says :

—

" Experience has shown me, that, if an infusion has been

heated for a time to 212° F., the pellicle which forms on its

surface very frequently never gives rise to an embryonal area. If

the infusionhas been prepared ata temperature of 149° — 158' F.,

the embryonal areas which form will give origin to Fungus germs ;

whilst in a similar infusion prepared at 120° — 130" F., the em-

bryonal areas, which seem at first to be in all respects similar,

break up into actively moving Monads."
Dr. Bastian then proceeds to give an account of the origin of

Parainccia, laying stress upon the fact that, in order to obtain

such organisms, it is necessary to employ a filtered infusion made

with cold water. His observations on this subject were, in the

main, confirmatory of tliose of M. Pouchet. Thousands of egg-

like bodies, varying in tize from ^i-j" to iriir" wereseen develop-

ing throughout the whole substance of a thick pellicle. He says :

" It seemed to me that the differentiation took place after a man-

ner essentially similar to that by which an ordinary ' embryonal

area' is formed. The small embryos did not appear to represent

the earlier stages of large embiyos ; and it seemed rather that

spherical masses of the pellicle of different sizes began to un-

dergo molecular changes, which termmated in the production of

Paramccia of a correspondingly different bulk. Just as in the

previously described embryonal areas masses of different sizes

began to exhibit signs of change, so also here, spherical portions

of the pellicle, differing within the limits above mentioned, began

to undergo other heterogenetic changes. This was first indicated

by an increased refractiveness of the area (especially when seen

a little beyond the focal distance) ; and almost simultaneously

a condensation of its outer layer seemed to take place, whereby

the outline became sharply and evenly defined. At this stage

an actual membrane is scarcely appreciable, and the substance

of the embryo (when examined at the right focal distance)

scarcely differs in appearance from the granular pellicle of which

it had previously formed part. So far as it could be ascertained,

the individual embryos did not increase in size, although they

went througb the following series of developmental changes.

The contained matter became rather more refractive, and the

number of granules within diminished considerably, whilst new

particles after a time seemed gradually to appear m what

was now a mass of contractile protoplasm. These new par-

ticles were at first sparingly scattered, though as they were

evolved they continued to grow into biscuit-shaped bodies, which

sometimes attained the size of rin.Tri7"- AH sizes were distinguish-

able ; and many of them moved slowly amongst one anothe"-,

owing to the irregular contractions of the semi-fluid protoplasm

in which they were embedded. Gradually the number of homo-

geneous biscuit-shaped particles increased ; and at last a large

vacuole slowly appeared in some portion of the embryo. It

lasted for about half a minute, disappeared, and then, after a

similar interval, slowly reappeared. Much irregularity, however,

was observed in this respect. The next change that occurred was

the complete separation of the embryo from the cyst which it

filled, and the commencement of slow axial rotations. These

rotations gradually became more rapid, though they were not

always in one direction. The mass became more and more

densely fiUed with the large biscuit-shaped particles, and at last

the presence of cilia could be distinctly recognised on one por-

tion of the revolving embryo. Then, as M. Pouchet stated,

the movements grew more and more irregular and impulsive, so

as at last to lead to the rupture of the thin wall of the cyst—

when the embryo emerged as a ciUated and somewhat pear-

shaped sac, provided i\ith a large contractile vesicle at its

posterior extremity. ... On emerging from the cyst, all

the embryos, although differing somewhat in size, were of the

same sha|)e. This closely corresponded with the description

given ol Paramecium coifMill in Pritchard's ' Infusoria,' namely:
—

' Obovate, slightly compressed ; ends obtuse, the anterior

attenuated and shghtly bent like a hook.' Cilia existed

over the whole body, though they were largest and most

numerous about the anterior extremity. No trace of an actual

buccal cleft could be detected ; and (except in the posterior

portion of the body, where a large and very persistent vacuole

was situated) the organism was everywhere densely packed with

the large, homogeneous, biscuit-shaped particles. For many days

these most active Infusoria seemed to undergo little change,

though afterwards the number of the contained particles gradually

began to diminish, whilst the body became more and more re-

gularly ovoid, and a faint appearance of longitudinal striation

manifested itself, more especially over its anterior half. At the

same time a very faint and almost imperceptible mass ('nucleus')

began to appear near the centre of the organism ; and when
examined with a magnifying power of 1,670 diameters, a lateral

aperture (mouth) ^trinr" i" diameter was seen, which was fringed

by short active cilia, arranged like the spokes of a wheel. These

peculiarities correspond \'ery closely with those of an embi70

Nassiila. Very many were seen with similar characters ; and

multitudes existed in all conditions intermediate between this

stage and that of the simpler organism which first emerged from

the cyst."

Dr. Bastian concludes by saying :

—

"It will, of course, be seen that the phenomena which I have

described as taking place in the ' proligerous pellicle ' may be

watched by all who are conversant with such methods of investi-

gation. We do not require to call in the aid of the chemist ; we
need exercise no special precautions ; the changes in the pellicle

are of such a kind that they can be readily appreciated by any

skilled microscopist.

"Just as I have supposed that living matter itself comes into

being by virtue of comljinations and re-arrangements taking place

amongst invisible colloidal molecules, so now does the study of

the changes in the ' pellicle ' absolutely demonstrate the fact that

the visible new-bom units of living matter behave in the manner

which has been attributed to the invisible colloidal molecules.

The living units combine, they undergo molecular re-anange-

ments ; and the result of such a process of heterogenetic biocrasis

is tlie appearance of larger and more complex organisms ; just as

the result of the combination and re-arrangement between the

colloidal molecules was the appearance of primordial aggregates

of living matter. Living matter is formed, therefore, after a

process which is essentially similar to the mode by which

higher organisms are derived from lower organisms in the pellicle

on an organic infusion. All the steps in the latter process can be

watched ; it is one of synthesis—a merging of lower individuali-

ties into a higher individuality. And although such a process

has been previously almost ignored in the world of living matter,

it is no less real than when it takes place amongst the simpler

elements of not-living matter. In both cases the phenomena are

essentially dependent upon the ' properties ' or ' inherent ten-

dencies ' of the matter which displays them."

Mathematical Society, March 14.—W. Spottiswoode,

F.R.S., president, in the chair.—The President made a state-

ment to the effect that it had been desirable to apply for a

Charter, and that lie had taken the requisite steps for ascertain-

ing the right mode of procedure. The proposal made by the

President being unanimously agreed to, the matter dropped.—

A

vote of thanks was passed to Mr. S. M. Drach for his present to

the Society of two early and interesting works by Vieta and

Ubaldi respectively.—The papers read were :—Prof. Clifford,

" On a new expression of Invariants and Covariants by means

of aUernate numbers ;" Hon. J. W. Strutt, "On the Vibrations

of a gas contained within a rigid spherical cone." The former

paper was concerned Avith methods given in " Vorlesungen iiberdie

complexen Zalilen und ihre Functionen," by Dr. Hermann Han-

kel (1867). In the latter paper the problem discussed was one

referred to in a paper on the "Theory of Resonance," Phil.

Trans., 1871. It is the only case of the vibration of air

within a closed vessel which has hitherto been solved with corn-

plete generality. A result anived at was that the pitch is

about a fourth higher for the sphere than it is for a closed cylind-

rical pipe, whose length is equal the diameter of the sphere.—
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Mr. A. J. Ellis, P'.R.S., communicated a question which had
been forwarded to him by Prof. Haldeman, of Columbia, Penn-
sylvania, U.S., "The number of lines in a rhymed stanza

being given, how many variations of rhyme-distribution does

it admit of, suppose no Une to be left without a rhyme? "

Victoria Institute, March iS.—Mr. Charles Brooke, F.RS.,
in the chair.— Dr. B iteman on " D.irwinism tested by recent

Researches as to the Localisation of the Faculty of Speech."
H.iving called attention to Mr. Darwin's statement, that the

difTe'i nee between man and the higher animals was only one of

degree, and not of kind, he proceeded to show that such

could not be the fact, and instanced the faculty of articulate lan-

guage, a distinctive attribute of which there ^^as no trace in the

ape or other animals. After defining articulate language, he de-

monstrated that it was exclusively man's prerogative, and there

was no analogy between it and the forms of expression common
to the lower animals. He then stated that it had been ihought

that aparticularpartofthebrain was the seat of language, and, if it

were so, the Darw inian might contend that, as there was a certain

similariry between the brain of man and of the ape and other

animals, that they had the germs of the faculty. He then cited

many cases which had be^n brought under the notice of German,
French, American, English, and other surgeons, to show that

even where various portions of the brain had been injured or

destroyed, the faculty of speech remained He concluded by
staling that the faculty of articulate speech seemed to be an
attribute, the comprehension of which was at present beyond us.

Glasgow
Geological Society, February 8. —Sir William Thomson,

LL. D., was elected president; Messrs. E. A. Wiinsch, John
Young, an 1 Jame^ Thoins'in,F.G.S., vice-presidents.—Professor

Young, the retiring president, delivered an address on " Rock
Formati.jns in relation to Geological Time." He concluded by
expressing the pleasure he felt in resigning the chair to one so

eminent in the walks of science as Sir WUliam Thomson, whose
contributions to theoretical geology had been of the utmost im-
portance.—The President, in taking the chair, briefly thanked
the members for the honour they hid conferred upon him, and
hoped he might be of some service to them in the prosecution

of geological inquiry.

Dublin
Natural History Society, March 6.—Professor E. Perceval

Wright, president, in the chair.—The President delivered his

inaugural address. He gave an interesting account of the histor)"

of the .society from its C'lmmencement in 1S3S. when their meet-

ings were held in "^ufTolk Street, and the opeinng address delivered

by Mr. O'B. Bellingham. "Ttiere were then 104 members, and in

1840 the number had increased to 150. In 1S44 the museum so

increased that Mr. M'Coy was appointed curator, and he in 1S45
laid a catalogue of the Irish animals in the museum before the

society. This catalogue was printed and appended to the report

for 1845-46. During these years many records uf species new to

Ireland were m-.de. Very many valuable and interesting papers
on zoological subjects were read. Many of these are to be found
in full in the Annals and Magazine of Natural History. It is

strange in looking over some of these to be reminded how
great has been the development of some branches of natural sci-

ence since they were written. Friends of many of us here—friends

stiU living—many of them by no means yet full of days, yet

wrote before the developmental stages of the Crustacea were
known, and could write ot Spongillaas undoubtedly allied to the

Diatomacecc. About 1851 a few students in college, including

myself, determined to form the University Natural Science Asso-
ciation, which is now amalgamated with the present society.

Ere ceasing to speak of the College Society, let me pay a passing

tribute to the memory of those who were our strong support, and
who freely and generously held out to us that helping h,ind, and
who have now left us for ever—Robert Ball, W. H. Harvey, A.
H. Haliday, and A. Furlong ; nor would it be seemly to forget

all the encouragement and assistance given to us by the authori-

ties of the College and the Regius Professor of Physic, or the

loss we sustained when Allman, our Professor, counsellor, and
friend was, by ahard fate, moved tosucceed Forbes in Edinburgh.

"
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NEWSPAPER SCIENCE
A 1 THETHER some knowledge of Science or some
* * love for scientific truth will ever penetrate the

masses, may well be questioned when we read such an
aiticle as the fo'Iovving, which appeared in the daily

pip.r boasting the largest circulation in the world, and
which we reprint almost entire a? a curiosity of newspaper
literature :

—

" What is a Joule ?— or who is he, if a Joule is a human
being, and not a vegetable—a weapon of offence, or some-
th-ng to drink, or a Phantom ? And if Joule be human,
why did he not consider that human reason is fdlible,

and human patience exhaustible, when he penned, or got
somebody else to pen, a maddening article which has
appeared in the Nautical Magazine, from which we
gather that the transformitions of energy are in tHeir

nature similar to the operations of commerce ; but with
this difference, that in thermodynamics the relative

values never vary. This, it seems, is the universal theorem
of a Joule ; and a red-hot poker must always bear the
same relation to sixpence as the contents of a tea-kettle

at boilmg point bear to a five-pound note. . . . Under
the new dispensation the sovereign, ' to which all other
forms of energy can be referred,' is to be an unit of heat.

On the obverse is stamped 'Joule's equivalent,' and on
the other side is inscribed 772 foot-pounds. One unit of

heat is the amount required to raise the temperature of
one pound of water one degree, and the equivalent for

this coin is 772 foot-pounds of work—that is, the work
requiied to be expended to raise one pound w"cight 772
feet. . . . But what is the new 'Joule's equivalent'
to be made of.?—cobwebs, leather, or fresh butter ?—and
who wants to raise a pound weight 772 feet ? As a
problem of proportion, the theory is, of course, philoso-

)<hical enough ; but it would be just as easy to fix a unit

of cold as well as a unit of heat ; and, under any circum-
stances, until Joule comes into the open and tells us who
he is, what he means, and when his equivalents are to be
put into circulation, society, we fear, will decline to re-

cognise a sovereign as a Joule, or thirty shiUings as a
Joule and a half."

Now, with the mental condition of the man who could

pen such an article as this we have nothing to do ; he

may go on writing according to his lights every day of

the week, and no one but his ovi'n friends need interfere to

stop him. But there are one or two considerations which

arise from the perusal of it not without their importance.

In the first place, bearing in mind the contempt for

Science so often apparent in the public utterances of men
ol i.igh calibre—instances occur to us as we write, and
pro'.ably will to our readers, of men of the highest culture

in literature or art, who never allude to scientific work
or 10 scientific teachers without a scarcely disguised sneer

at the inferior part which they play in the national

economy—we may, after all, be content that Science is

alluded to at all in a paper possessing so large a circula-

tion. The next consideration is one to which we attach

the highest importance.

Surely it is now ti.ne that scientific men themselves

should take a little more trouble than they do—we know
it is asking a good deal from them—in the matter of

br nging their own work, and the importance of it to the

ccmmunity, before such audiences as the daily papers

afford. Were they to do this, the labours of our great

VOL, V.

scientific teachers—our Huxleys, Tyndalls, and Carpen-

ters—would be enormously lightened. If we hear of an
attendance of several thousands at a penny lecture by
Huxley at Manchester, or a Sunday afternoon lecture

in St. George's Hall by Carpenter, we fancy a love of

science is spreading with rapid strides
; but the fact is

that the strides are not so rapid as they might be, because
the labourers on whom progress depends are so few and
the area of their lcc:ure work is restricted, whereas many
newspapers, on the other hand, number their readers by
hundreds of thousands. Until scientific men do this, we
must be content with the present state of things. It is

in no sph'it of invidious comparison that we may remind
our readers of the frequent extracts which appear in our
columns from Harper s Weekly, a political and general

paper of very large circulation in the United States, the

scientific department of which, containing information of

the highest value, is edited by one of the most eminent
scientific men of America. But what is the present state

of things with us .'' In the main it is one in which the

public is informed of scientific work by others than the

doers of the work
; and the labour of classifying these

writers is not difficult.

In the first place we have, we are thmkful to say, a

small though gradually increasing number whose labours

leave nothing to be desired, who, being men of scientific

culture themselves, take a pleasure in their work, and to

whom the friends of Science in this country cannot be too

grateful. As an illustration of the labours of this class

of writers, designed to present to the non-scientific public

an account of remarkable scientific phenomena, in popu-
lar and yet accurate language, we may refer to one
of the most recent publications of this class, an article

entitled " A Voyage to the Sun " in the March number of

the Cornhill Magazine, which we commend to the notice

of all aspirants after scientifico-literary fame. The play

of fancy which invests with an attractive grace a subject

that would appear dry to many, is combined with a happy
art of describing scientific phenomena in clear and exact

language, in a manner that we have seldom seen equalled.

It is impossible to overrate the labours of these gentlemen

in the present condition of Science in England.

Secondly, we have a still larger class where the intention

is good, but in which the culture, scientific and otherwise,

is not so high. In the writings of these Science is apt

to run wild : accuracy gives place to imagery, and the

would-be learners, after an hour's attempt at gainmg know-

ledge, rise from it, knowing rather less than they did

before, and looking upon Science as a fearful and wonder-

ful thing with which the less they have to do the better.

We have next a third class, composed of writers as

widely difterent as the poles, but we place them together

because the harm they both do is incalculable. The
writer who is anxious to know what a "Joule" is may be

taken as the type of one division. Grossly ignorant of all

kinds of Science, it is nothing to him that he should bring

it into discredit ; he is doubtless paid for his work, and

we need say no more about him. In the second division

we find sometimes high culture, but the writing is not

written for Science' sake. It is entirely a personal affair.

The advancement of Science gives way to that of the

individual and his friends, and any subject written upon

is seen through a fog of personality and advertisement.
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On the whole wc prefer the author of " What is a Joule ?"

to such a man as this, because we believe he does less

harm, and is less likely to mislead " able editors."

There is one grain of comfort even in the imbecilities

and inanities of would-be humorous writers in news-

papers, that at least they have woke up to the idea that a

scientific discovery is worth laughing at. This is a step

gained. Twenty years ago, even ten years ago, the name
of even so distinguished a scientist as Dr. Joule would

have been utterly unknown to the herd of newspaper

writers. We must be thankful for even this much ; and

look hopefully forward to the good day coming when

Science will take her place' by the side of her sisters. Art

and Literature, as equaOy deserving of popular culture.

GRISEBACH'S VEGETATION OF THE
GLOBE

Die Vegetation der Erde nach Hirer klimatischen Anord-

nung : ein Abriss der vergleicheiiden Gcographie der

Pflan2ev ; von A. Grisebach. 2 vol. (Leipzig : Engel-

mann, 1872.)

'"r'HIS important contribution to a branch of the science

-I- which, since the publication of A. de Candolle's

"Geographic Botanique " and the promulgation of the

Darwinian theories, has been daily acquiring greater

value in the minds of philosophical naturalists, is the

result of long study and persevering accumulation of

data on the part of the learned author. Prof Grisebach

had already, in the "Linnaja" for 1S38, given his first

views on the limitation of natural floras by climatological

influences; and since 1840 he has, in his periodical reports

on the progress of geographical botany, entered more or

less into the principles and conclusions which he has

successively entertained or matured. He now supplies us

in these volumes with a methodical digest of the facts he

has collected, and of the conclusions he would draw from

them. The result is a rich store of materials, which future

investigators of the subject must necessarily have re-

course to, and the arrangement adopted is perhaps the

one best calculated to illustrate that branch of it which is

more especially indicated by the title, the influence of

climate and physical conditions on the stations and areas

of species. But to the general naturalist the value of the

work as a book of reference is much diminished by two

great deficiencies ; there is no summary of the conclu-

sions he would draw from the facts he has detailed, and

no index to enable the reader to turn to any individual

fact, argument, or deduction, which may have struck him

in the perusal of above 1,200 closely printed pages.

The question of the Origin of Species is not entered

into, for the author believes that acknowledged facts

prove nothing more than the production of varieties

through climatological or other influences, but that " how-

ever interesting speculations on the genetic connections of

organisms may appear, wc abandon the territory of facts

when we indulge in conjectures on the origin of more

widely separated forms or races, of species, genera, or

families of plants or animals." " That the limits between

a species and a variety are not always to be strictly de-

fined, is no reason," he observes, " why we should ascribe

to both an identical process of formation, or that we
should regard the forces by which the gradual variations

of forms are effected as the only ones by which the

multiplicity of nature has been produced."

As far as we have been able to collect the professor's

views, his idea seems to be that, whatever may have been

its origin, every species now e.xisting on the globe was at

some given (or uncertain) time "produced" in one

particular spot, the centre of the species, from whence it

has, from the natural tendency to multiplication inherent

in every organised race, spread in every direction where

its progress has not been checked by extraneous caust s,

generally by climatological or other physical opposing in-

fluences, sometimes by the mere struggle with competing

races. Wherever a considerable number of species appear

to have had their centres within a limited area, that area

is termed a centre of vegetation
(
Vegeiations-centrunt)

;

where the migration of plants from one or more centres is

limited by physical obstructions, by mountain chains,

seas, adverse climate, &c., the space thus enclosed is the

province (Gcbiet) of a natural flora. For the " centres of

vegetation," the author had originally made use of the

term " centres of creation " [Sclidpfunas-centren), which

he has now abandoned on account of the objections made
to it as expressing some definite process of production.

" I, at least," he adds, " under an act of creation, never

understood anything else than the operation of certain

laws of nature, the further knowledge of which is, as yet,

withheld from us. Bentham prefers for the term ' centres

of vegetation ' that of ' areas of preservation,' when they

remain in their original state, as in oceanic is'an.'s, a

mode of expression to which we might well be reco.aciled"

(p- 523)- With regard to the term Gebiet, the natural

translation would be region, but in this instance, with the

facility enjoyed by Germans of adopting words of foreign

languages, the word " Region " is made use of for areas

limited by altitude within the Gebiet.

The twenty-four botanical provinces of natural floras

which Grisebach had already sketched out in Petermann's

Mittlieilungen are here necessarily taken in detail, investi-

gating under each one— (i) the climate
; (2) the prevailing

plant-forms
; (3) the prevailing plant-formations

; (4) the

regions, chiefly as to altitude ; and (5) the centres of vege-

tation included in the province. For the " plant-forms "

he has carried out a classification founded on that of

Humboldt, distributing plants under seven heads—(i)

woody plants
; (2) succulent plants

; (3) climbers
; (4)

epiphytes
; (5) herbs

; (6) grasses—including sedges,

reeds, &c. ; (7) cellular plants : each one subdivided into

minor groups. The "plant-formations" are tracts of

country whose general aspect is characterised by their

vegetation, such as forests, heaths, scrubs, deserts, culti-

vated tracts, &c.

The two provinces worked out with the greatest care,

and for which the materials here collected rire perhaps the

most deserving of study, as being the most ample, and in

both cases checked by the personal experience of the

author, are the Forest-province (Waldgebiet) of the eastern

contment (the greater part of Europe and temperate Asia),

and the Mediterranean region ; the one characterised by
its vast uniformity, the other by its broken diversity ; in

both of which the complicated influences of climate, con-

figuration, and soil, have been more carefully observed,

recorded, and studied, than in any other quarter of the

globe. The Mediterranean region is particularly instruc-
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live, not only from the richness of the flora, but frorh the

large number of endemic monotypes (monotypic genera

or sub-genera, or widely distinct species), confined to very

restricted areas, and of disjointed species—identical species

in widely dissevered areas. With regard to the species of

narrowly confined stations, Prof. Grisebach believes that

the considerations he has brought forward tell decidedly

in favour of the conclusion " that monotypes and other

rare organisms are not— or, at least, are not generally—
to be regarded as the surviving remains of earlier crea-

tions, but as evidences of the productive power of the

locahties where they are now to be found, and from
whence no means of migration are within their reach "

(p. 364). He can, however, scarcely have paid attention

to the various proofs recorded of the gradual reduction

of the areas of several Mediterranean species, even within

historical times, and still more since an immediately

preceding geological epoch—that of the formation of the

tufas of the south of France. He does not, indeed, seem
to be aware of the instructive memoirs on this subject of

Gustave Planchon (see Nat. Hist. Review, 1865, p. 202).

The "disjointed" species, on the other hand, appear to

have puzzled Prof Grisebach, as they have done and will

continue to puzzle all speculators on Geographical Botany.

Grisebach endeavours to reduce their number as much as

possible ; sometimes by the discovery of intermediate

stations ; then, again, by presumed colonisation through

man or other agencies ; or by showing that supposed

identical forms in distant areas are really distinct species,

and, therefore, beyond the scope of inquiries limited to the

age of now-existing species. But yet, in the Mediterra-

nean as in the Japanese provinces, he is obliged to admit

some which occupy two limited areas separated by
enormous intervals. Thus, although he supposes that the

appearance of Rhododendron po)tticunt on the coast of

Portugal may have been the result of introduction by the

Arabs, that Gcnm heierocarpum, now only known from
the mountain regions of S. Spain and of Elborus in

Persia, may yet be found in intermediate localities
; yet

such suppositions, he admits, can in no way account for

the disseverence of the Cedar in the Atlas, the Lebanon,
and the Himalaya, or of the Piniis excelsa in the moun-
tains of Macedonia and the Himalayas. Unwilling to

admit that these and other instances (far more numerous
than acknowledged by Grisebach) of widely dissevered

stations may be the remains of once continuous areas

he suggests the possibility of the transference of seeds by
winds, birds, &c. Birds are, indeed, probably powerful

assistants in the migrations of plants. But the effect

of winds has been much overrated, as shown for

instance by Kerner in a paper recently published in

the Zeitschrift dcs Dcutsclicn Alpenvcnins, and is

made more of perhaps by Grisebach in the present

work than by any other observer, and not always on the

safest data. Thus he attaches (p. 3S9) great importance

to an " unpubhshed memorandum of Berthelot's,'' that is

to a label to a specimen of Erigeroii ainbiguus, bearing

the words " cette composde, qui a quelques rapports avec

les Conyza, est devenue tres-commune sur toutes les

cotes de Tendriffe apres le dernier ouragan." Tliis memo-
randum is amplified into " On the Canary Islands whose

flora w-as so well known to him, this traveller saw, imme-
diately after a violent hurricane, an annual Synantherea

{Erigeron ambi^ms) which is generally dispersed over

the Mediterranean flora, suddenly germinate and take

permanent possession of the soil in the most diversified

stations," the amplification thus including some half-a-

dozen statements not contained in the original memo-
randum, adding especially the propter hoc to the post

hoc. Erigeroii ambiguus is one of those plants of which

a single individual will produce seed enough to cover a
considerable tract of country in the next following season,

if favoured by a suspension of those counteracting influ-

ences which annually destroy all but one out of thousands,

either in the state of seed or of the infant plant ; and in

Berthelot's memorandum we find no evidence either that

the plant was not in the islands before the storm, or that

the seed was actually brought by the storm, or that if so

brought its germination and early growth were so excep-

tionally rapid, as to show the plant in an observable stage
" immediately " after the storm. The inquiry, however,

into the causes of the disseverance of areas, whether due

to the gradual extinction of old races, or to the colonisa-

tion of new ones, remains one of the most interesting

problems for solution in Geographical Botany.

OUR BOOK SHELF
Consumption, and the Breath Rebreathcd. By Henry
MacCormac, M.D. (London: Longmans, 1872.)

This work is written con amore by an enthusiastic

physician, who has satisfied himself of the truth of the
theory he advances, and is now desirous of convincing
the rest of the world. The theory broached by Dr. Mac-
Cormac is that phthisis or pulmonary consumption, as
well as tubercle generally, is always and exclusively the
result of the breathing of air that lias already been vitiated

by respiration. It is well known that air that has once
passed through the lungs has undergone important
changes. Its oxygen is reduced in quantity, a nearly
corresponding amount of carbonic acid has been added,
and it also contains certain organic compounds the nature
of which has not been very satisfactorily determined, but
which are undoubtedly of an eftete nature, and analogous
in their composition to the disintegrated organic com-
pounds eliminated from the body by the other excretory
organs. The extremely deleterious action of the re-

introduction into the system of the materials discharged
by the intestines is now very generally known, from
the inquiries that have been instituted into the nature and
origin of typhoid fever; and Dr. MacCormac is perfectly

justified from analogy in attributing serious results to the
re-introduction into the system by the lungs of the air

which has once passed through it, and which is con-
sequently charged with decomposing substances. The
carbonic acid alone is bad enough, but even if this were
removed as fast as formed and replaced by oxygen, while
the animal still continues to breathe the air it has already
expired, there can be little doubt that it would speedily
feel the effects of the other impurities with which expired
air is charged. Under ordinary circumstances the only
means of avoiding these effects is to permit free access of
air to all and every apartment in which man is confined
either by day or night ; and so far we cordially endorse
the views and recommendations of the author of the work
before us. But when Dr. MacCormac states that tubercle

is exclusively the result of breathing expired air, we think
he carries his theory too far. We cannot put aside in the
facile manner he adopts the influence of hereditary pre-

disposition, nor the effects of exposure to damp and
cold, when combined with insufficient food. Imperfect
ventilation is so common that it is almost always as-
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sociated with the other probable causes of tubercle, and
it is difficult to give instances where tubercular con-

sumption has made its appearance whilst perfectly pure

iiir is continually breathed. But, we think, various con-

siderations render Dr. MacCormac's views untenable. We
will not refer to Iceland or to the inhabitants of the

elevated plains of the Andes, or of the Steppes of Asia

—

all of which are sad stumbling-blocks in his way—because,

as he says, they are so far off, and our facts in rCL^ard to the

frequency of tubercle in these regions are perhaps not quite

satisfactorily ascertained. But we may call attention to the

circumstance that the disease is more common in England
than in almost any other country—than in France, for

example
;

yet, surely, the hygienic relations in regard to

ventil.ition are superior in England to those e.xisting on
the other side of the Channel.

If air that has been breathed is so certainly the cause

of tubercle, the poor population of London and other

large towns should not only be decimated, but should be
swept off en masse, for they all breathe through the night,

and through a great part of the day, air so contaminated.

Once more, how is it that one member of a household
belonging to the upper class is attacked and dies, though
all the rest, notwithstanding their being exposed to the

same conditions, are preserved ? Looking at animals,

again, any Indian inedical officer will tell Dr. MacCormac
thit monkeys kept in confinement, though they have
never had a roof over their heads and have consequently

never breathed air a second time, will die with their lungs

stuffed with tubercle. Lastly, the evidence is very strong in

favourof Virchow'3view,that tubercular matter is originally

composed of cells resembling the white corpuscles of the

blood, which are either modified white corpuscles, or, as

Virchow himself maintains, proceeds from the prolifica-

tion of connective tissue corpuscles. Whilst disagreeing,

therefore, with Dr. MacCormac in regarding the breathing

of air impel fectly freed from the products of previous

respiration as the exclusive cause of tubercle, we may
fully endorse his views upon the desirability of thorough

and complete ventilation, especially in our sitting-rooms

and sleeping apartments. The exigencies of modern
civilisation seem to lead unavoidably to the close herding

of mankind ; but we confess it is with a sigh of regret that

we see year by year long lines of close-packed houses,

springing up on what were but recently green fields on
every side of this great metropolis. To reach green fields

and breathe fresh air is now a day's work.
H. Power

Tlmny of Friction. By John H. Jellett, B.D., P.R.I. A.

(Dublin : Hodges and Co. ; London : Macinillan
)

This book is, to a certain extent, of the character of a
supplement to ordinary treatises on mechanics. It deals

with the question of friction by the use of analytical

expressions very general in the possibility of their applica-

tion, on which account perhaps some of the significance

of their physical character may be apt to escape the

general reader, and the book is thus, perhaps, rather more
suitable for advanced than for junior students.

The author brings well into prominence the radical

difference between problems in statical and dynamical
friction, namely, that the latter are determinate, whereas
the former are not necessarily so. He says :

—
" When a system of material particles, each of which

rests on a rough surface, is subject to the action of ex-

ternal forces, it will in general be found that, of these

particles, some will be in a state of inotion and others in

a state of rest. Everything connected with the moving
particles, namely, their positions, their velocities, and the

forces, geometrical and frictional, which act upon them, is

fully determined by means of the dynamical and geo-

metrical equations. The geometrical and frictional

forces which act upon the quiescent particles will also be
determinate, unless it be possible to form by elimination

one or more equations between the co-ordinates of the

quiescent particles only. If this be possible, the geo-

metrical force replacing every such equation will be inde-

terminate in intensity."

The character and cause of the analytical indeter-

minateness in the case of statical friction is enunciated in

the following words, which obviously apply also to forces

not frictional :

—

"If any one or more of the forces acting upon the

particles of a system be not determinate functions of the

co-ordinates, the number of the unknown quantities will

exceed the number of equations, and there will be in

general an infinite number of positions satisfying the

conditions of equilibrium, d.sposed in one or more groups,

in each of which these positions succeed one another

continuously."

There is an interesting chapter on the distinction

between necessary and possible equiUbrium, arising, so

far as friction is concerned, from the fact that the co-

efficient of dynamical friction is less than that of statical

friction, so that " if the system be disturbed from its posi-

tion of equilibrium by the communication of infinitely

small velocities to its several points, when the friction at

each point will, of course, become dynamical, a finite

force tending to augment the displacement may at once

be developed at some or all of these points." The whole
point of distinction between this and ordinary unstable

equilibrium, when frict on is not taken into account, con-

sists in the fact of the infinitely small velocity calling into

play a finite force, which it would not do in the case of

ordinary unstable equilibrium, in the lapse of a finite time.

Without questioning the analytical excellence and interest

of the invesligation, we nny hesitate in adopting the

change from statical to dynamical friction as a consequence
of the assumption of an infinitely small velocity. We
would point to the following problem (page 170) as a
good example of the concrete application of the principles

of the treatise :

—
" Two rods, AB, CD, firmly jointed

together at B, rest so that A presses against a rough
vertical surface, and CD lies on a rough peg in the same
vertical ; find the limiting positions and the nature of the

equilibrium."

At the end of the book there are several problems
worked out, namely, the well-known problem of a top

spinning on a rough plane, the problem of " friction

wheels," and one or two problems connected with the

driving wheels of locomotives. J. S.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

The Adamites

I SHOULD not have noticed the letter of " M. A. I.," which
appeared in the last number of Nature, with reference to my
paper on " The Adamites," were it not that my silence might be
interpreted as an acknowledgment of the justice of the remarks
of the anonymous writer. If I had been silent, however, I trust

your readers would have had more sense than to accept the

dictum of a writer, anonymous or otherwise, who thinks to nega-

tive the conclusions of a paper, written at least in a truly scien-

tific spirit, by such nonsense as the reference to Paddy&r^A Taffy.

(jne looks for reasoning in the criticisms which appear in such
.1 journal as Nature, and not for a misleading statement of an
opponent's position, supported by reference to general con-

clusions and the use of weak satire. When " M. A. I." conde-

scends to advance an argument, I shall be happy to consider it

;

and if it should be unanswerable, I shall not hesitate to admit it

to be so. Doubtless I ought to feel thankful for the tenderness

with which he has trodden on my toes, but I have scant regard

for mere courtesy where questions of science are at stake ; and
in the interests of truth I would rather that the errors of my
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"unlucky paper" should be openly exposed, than that I should

be "damned with faint praise."

Hull, Aprils C. Stanil.'vnu Wake

The Aurora of February 4

The Scottish Meteorological Society has just received the

schedules of its observers in Iceland and Faro for February last.

At Stykkisholm, on the norlh-we=t of Iceland, auroras were seen

on each of the nights of the 3rd, 4th, and 5lh, an i at Thorshavn

an aurora of a remarkably red colour w.as observe 1 in the S.E
and S. in the evening of the 4th. It was also observed at North

Uist, Shetland, of a very red colour, and over all the S. E. of the

sky ; at Monach, the most western island of the Hebrides, and

at nearly all the 1 50 stations which report to the Society, appear-

ing at some places as early as 5 I'.M., and coTtinuing visible at

others till half-past one on the morning of the 5th. Major
Stuart, the Society's observer at Janina, Greece, also reports an
aurora on the 4th from 6 30 PM. to midnight.

On the evening of the 4th much thunder and lightning occurred

in Monach, South Uis", Skye, and others of the Western Isles,

and on the mainland of Scotland adjacent, even as far inland as

Corrimony, fifteen miles west of Loch Ness.

The weather preceding and following this aurora was very re-

markable. At Stykkisholm, 22° 43' \V. long., the mean height

of the barometer from the 30th of January to the 5th of Feb-

ruary was only 28798 inches, and the wind N. E. through-

out, except on one of the days, when it was E. At this same
place a ttorm of wind, with snow showers, beyan at i a.m. of

the 30th of January, and continued without intermission for 102

hours, or till 7 a.m. of the 3rd, on which day and on the 4th the

weather was fine and seasonable and '.he u ind light.

At Monach, 7°34' W. long., a storm of wind began at 6 A.M.

of January 30 and continued to blow from \V. S. W. , S.W., and

S. tdl 2.30 A.M. of February 5, having thus lasted about 140

hours.

On the west of Scotland and the Western Isle=, a heavy storm of

wind from S. or S. W. was blowing during the evening of the

4th, the sky being generally clear, and the aurora, consequently,

well seen. But at some places the sky presented a strange lurid

appearance, as the aurora appeared through the opening clouds

as they drifted pa^t. Shortly after the disappearance of the

aurora, the wind modera'ed and fine weather followed.

But in ihe east of Scotland the storm from the south, accom-

panied with drizzle and mist, did not break out till the morning

of the 5 h, or some time after the aurora had disappeared. It

was to have been expected that an aurora extending over so much
of the earth's surface would be preceded, accompanied, and

followed by very different weather in different regions ; and we
have seen it coming thirty-six hours after a protracted period of

stormy weather in Iceland, closing an equally protracted period

of stormy weather in West Hebrides, and preceding a storm of

wind and rain in the east of Scotland.

. Alexander Buchan

Scottish Meteorological Society, Edinburgh, April S

Having seen an account of the aurora borealis which was
visible in England on the night of Februiry 4, I think that you

or some of your scientific friends might like to know that a very

brilliant display of aurora was visible here and in other parts of

the West Indies on the same night.

On the night of February 4, I was going from Porto Rico to

Puerto Plata in, roughly speaking, lat. 19" N., long. 48° W. The
aurora was first seen at 8. 30 P.M., was most brilliant at 10 p.m.,

and gradually died away by midnight ; the corresponding times

at Greenwich would have been I A.M., 2.30 a.m., and 4. 30 a.m.,

February 5.

I have several times seen auroras off the Western Islands, but

only remember havirg seen one several years ago in the West
Indies.

Tliere were no pillars or points of light in this aurora, but a

bright flush in the northern sky, which surged up and died away
again every now and then, and was brightest about 10 p.m.

Stephen Dix
H.M.S. Mersey, St. Thomas, March 14

The aurora of February 4 was visible at this point, but seems

to have been unobserved, except by a very fev^. My position

was on the deck of a steamboat on the river going from this

point to one 23 miles miles higher up. The aurora was first

noticed by me at about 7 p.m., hanging over the woods to the
no-'th east, and was mistaken by the Caplairr for a large fire, a
common occurrence in our pine forests. Soon after, the glow,
which was a very deep red, extended to the zenith, shading til'

there, whilst a much fainter red light appeared in the north-
west.

My last observation was made at 8.30 p.m., and the light was
then still very strong in the northeast. Being then upon a train,

and passing through an unbroken pine forest, I could not note
the time of disappearance of the display. I saw no streamers.

There was no auroi'a whatever to Ihe s:iuth at any time visib'e

from at least sunset to 8.30 p.m. The facilities for observin"-
the sky in that direction were peculiarly favourable from the
position upon the river. F. G. Bro.mkerg

Mobile, Alabama, U. S. A , March 23

On the Colour of a Hydrogen Flame
A correspondent to your list number has troubled himself

to propound an elaborate theory, to account for the blue tinge
which he states is always exhibited by the (lame of hydrogen.
There are also several text-books on chemistry which assert that
hydrogen burns with a characteristic faint blue flanie. It is easy
to prove, however, that the llame of pure hydrogen has no blue
tinge whatever. The blueness so frequently associated with the
flame of hydrogen is really due to the presence of sulphur, a, is

shown in a little paper I published in the i'ldlosopliical Alu'^'aziiic

for November 1865.* It is possible that the facts mentioned in
that paper may be turned to a practical end by some of your
readers, and therefore it may not be altogether useless if I put
down—for such disposal as you deem proper—one or two in-
teresting phenomena associated wi;h the combustion of hydrogen.

Ttiere must I imagine be some people who write text-books
on experimental science without having verified any of the facts
Ihey state. Otherwise one cannot account for some obvious
errors which are propagated from one writer to another. The
blueness of a hydrogen flame is one such error, and ano'.her still

more glaring can be traced back through several high authori-
ties. The fact is stated that a rod of iron, or a sewing needle
remains suspended in the centreof a helix of wire through which
an electric current is passing. So long as the helix is animated
by the current the iron is said to behave like Mahomet's coffin

and hang in the air without the least contact with any solid body.
But this is not the case, however strong the current, or small the
iron, or however the helix may be disposed.

More serious errors than these are to be met with in some of
the little books on science for school use, that are now cropping
up like mushrooms. Heads of schools cannot exercise too much
caution in the introduction of text-books on sc-ence, for they
know how a poor class book once in a school is a most difficult

thing to eject. It is therefore impossible to over-estimare the
value of books for boys written by men like Profs. Huxley,
Roscoe, and Balfour Stewart. An extraordinary impulse 10
scientific teaching has been given by the manuals of these and
other eminent authors, and of the gladne^s with which such
books are received by elder boys I, like others, can testify.

And now, as a teacher, permit me. Sir, to tender to the same
authors not only my own gratitude, but the genuine and hearty
thanks of younger boys for their simply delightful Science
Primers. W. F. Barrett

International College, Spring Grove, W.

[We hope to give in our next number a summary of the ex-
periments to which our correspondent alludes.

—

Ed.]

Barometric Depressions

I HAVE only just seen Mr. Murphy's criticism on my paper,
which appeared in your columns on the 21st ult. I mtended
that paper as a continuation of one which appeared last year.
The former aimed at showing that the ordinary variations of the
barometer could not be explained by aqueous vapour ; the latter

at proving that they were accounted for by the heating and cool-
ing of dry air. Into this question of air rersiis vapour the earth's
rotation did not enter, and I consequently took no account of it

* A year or two ago I was surprised and amused to read this iirvestigation
repeated in the pages of the Cpruptcs Rcndus. I forget the name of the
French chemist who contributed it to the Academy, but he was doubtless

of anything I had written on the subject.
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in my reasonings. The casual remark, however, which Mr.

Murphy fastens on as involving " a serious mistake in the theory

of the trade winds," was almost copied from Article 211 of

"Tyndall on Heat;" and as to the matter of fact, I think it is

Mr. Murphy, and not Prof. Tyndall or myself, who has fallen

into error. Even if I saw any reason why east and west winds

should exactly balance each other on the earth's surface, I could

not accept Mr. Murphy's position, that if the earth were of any

other shape the trade winds could not proceed from the medial

line to the extremities. lie assumes that the trade winds are

east winds, indcpnulciitly of the shape of the earth, whereas it is

just the shape of the earth that makes them east winds. If the

earth were a cylinder revolving on its axis, the trade winds (if

they could arise under the circumstances) would move directly

north and south, and would not be east winds at all ; and I can

see no reason why they should not extend to the extremity of

the cylinder. See " Tyndall," loe. cit.

Trinity College, Dublin, April 3 W. H. S. Monck

Height of Cirrus Cloud

It would be interesting if any of the readers of Nature could

give some information respecting the usual height of cirrus

clouds. Mr. Clement Ley, in his work, "The Laws of the

Winds," states—" The time occupied by these clouds in passing

from the zenith to 45°, or the contrary, furnishes us with a stan-

dard of measurement which is both convenient for simultaneous

observations, and also possesses this obvious advantage, that

whenever the altitude of the cloud station is at all determinable,

none but the simplest of calculations is required iu deducing the

actual from the apparent velocity." Granted; but it would

have been advantageous had he .shown by an example what he

means. For, he goes on to say, " The ordinary range of the

actual rapidity of this current is about twice as great as that of

the rapidity of the surface winds, for while the latter, at stations

most fully exposed to their violence, rarely attain, in Europe, a

velocity of 60 or 70 miles an hour, the most elevated clouds not

uncommonly traverse a distance of 120 miles an hour, and occa-

sionally much more.'' Coupling this with the next statement

—

" I have only once or twice observed an actually motionless cirrus

cloud, and it is on rare occasions that an hour is occupied in

passing from the zenith to 45''," let me ask, what would be the

vertical height of such a cloud ? R. Strach.i.n

Low Conductivity of Copper Wire

As one of very numerous instances which have come under

his notice. Sir WiUiam Thomson desires to make known the

following case of the employment of inferior copper wire in the

construction of electrical apparatus. He received lately from a

Glasgow bell-hanger a large quantity of cotton-covered copper

wire, which was being largely used for the coils of electric bells,

and upon having it tested very accurately by means of his new

Multiple Arc Conductivity Box, its resistance per metre-gramme

was found to be no less than 0-439 of a P.. A. unit ; that of

ordinarily good copper wire for such purposes being about 0'l6

of a V>. A. unit. ' J- M.

A Pelagic Floating Fish Nest

Among other rarities which I have been fortunate enough to

procure since my arrival in tlie Bermudas, is a pelagic fish nest,

similar in most respects to that \shich Agassiz has so recently

described, and which was obtained by the American Expedition

in the Gulf Stream in December last, while on the voyage to

the West Indies. As I am very busy at present preserving and

packing specimens, and the mail steamer nearly due, I have

only time to send you (by way of St. Thomis) a brief description

of my nest, which has been preserved in diluted alcohol. It was

taken from a mass of gulf weed {Fiiciis natans) blown ashore

about a month ago. This weed, by-the-bye, has been especially

abundant about the Bermudas during the present winter,

thousands upon thousands of tons having been cast ashore by

the waves during the stormy Aveather which has prevailed. The

size of the whole mass is about eight inches by five as it hangs

suspended, the former measurement being its depth. The weed

is thicker at the top, and is woven together by a maze of fine

elastic threads, affording a raft, fiom which depends the cluster-

ing mass of eggs, which I cannot illustrate better than by asking

your readers to imagine two or three pounds of No. 7 shot

grouped together in bunches of several grains, and held in

position by the elastic thread-work previously mentioned. These
threads are amazingly strong, especially at their terminal bases

on the fucus sprays, where several are apparen-ly twisted together

like tlie fibres of rope, and are admirably adapted to hold the

mass in a position where it must always be subject, more or less,

to violence, from the continued agitation of the waves in these

stormy latitudes. The sea-weed is not only on the summif, but
sundry sprays are interwoven with the mass of eggs, thereby

rendering the fabric still more solid and secure. It is truly a
wonderful specimen of Nature's handiwork ; a house built with-

out hands, resting securely on the bosom of the roUmg deep.

J. Matthew Jones

"An Odd Fish"

Some short time ago I observed in one of the daily papers an
account of " an odd fish " which had been captured, and described

by Prof. Agassiz as a denizen of the Gulf weed, on whic'a it is

said to walk with legs, and not to swim as other fishes do.

From the above account I suppose that I must have caught

the fish in question in July last, during the homeward voyage of

H.M. S. Charybdis, in lat. somewhere about 15° N., and from

the Gulf weed, as described by Prof. Agassiz. The preparation I

shall be happy to present to the British Museum if it should turn

out to be a species of which no specimen exists in 'that institu-

tion.

It will be observed that the pectoral fins are developed into

arms, and the ventrals into legs, though less perfect in form than

are the arms.

Sir Pliilip Egerton has seen it, and pronounces it to be a

species of blenny, a shallow water fish ; and Capt. Spratt has

kindly infnrmed me that it recalls to his mind a theory enter-

tained by the late Prof. Forbes, that the Gulf weed is the pro-

duct of a shallow water, such as existed before tlie subsidence of

the Miocene formation ; and that it may contain a shallow sea

fauna, although found in latitudes where the ocean is deepest.

It is a curious fact if such be the case, and one which would
_

appear to have lis counterpart in the deepest holes from which
Forbes dredged molluscs, which have continued t > live therein,

and to have survived their congeners of former geological epochs.

J. E. Meryon

The Law of Variation

In Mr. A. W. Bennett's notice of the sixth edition of the
" Origin of Species," he calls attention to the insufficiency of

the theory of " Natural .Selection " to explain original variations,

and says, " If it is admitted that impoitant modifications are due
to 'spontaneous variability,'" &c. Now is tliere no cause for

primary, or spontaneous variability ?

Is it not presumed under the law of inheritance that, in order

that the offspring may be the exact type of the parent form,

all the conditions of generation and life, and all the forces that

affect life, whether generating or external, must hz precisely the

same ? Strictly speaking, under the varying circumstances of life,

this is never the case ; hence slight individual variations ; for no
individual force can operate as a cause without its effect. Thcs2
caused variations may sometimes be wide, and may be helpful

or hurtful ; if helpful, "Natural SeJection" would take them
up and preserve tliem and improve them. A. J. Warner

Marietta, Ohio, March 14

Actinic Power of the Electric Light

Mr. Meeze says in Nature of the 4th, " May not the great

actinic power of the electric light be due in a great measure to

the secondary waves produced by the magnitude of the disturb-

ing force?"

This may be true, but there is a cause for the fact which is

known to exist, namely, that the electric light is bluer than solar

light, that it is to say, it contains a greater proportion of the

shorter and more refrangible waves, which have the greatest

actinic power. This is due to the absorption of more of the

shorter tliaii of the longer waves—in other words, absorption

rather at the blue than at the red end of tlie spectrum—which
takes placed in the sun's atmosphere. In the magnesium light

also, great actinic power is associated with a blue tint.

Joseph John Murphy



April II, 1872] NATURE 463

Protective Mimicry

In Nature, No. 126, for 28th ult., at p. 436, M. G. Pouchet
is recorded to have stated in a paper read before tlie Academy
of Sciences, first, ihat prawns accommodate their colour to that

of surrounding objects ; second, that removing their eyes pre-
vents tills change of colour.

Of the truth of the first assertion I presume there is no doubt
;

but of the second I should much like to learn further, for when
we speak of Protective Mimicry in all the lower forms of life,

we do not assume that there is any ratiocinative mimicry. Yet
if this power of protective mimicking in the prawn is dependent
upon eye-sight, i.e., upon the power of conveying impressions
upon the optic nerve to the brain, does it not cease to be
"mimiciy " as generally understood, and pass into the order of
mental volition ? If so, how vast and interesting is the con-
sideration !

I hope that Mr Darwin, Mr. Wallace, or some other of your
scientific contributors will enlighten through your columns

March ji _ Ignoramus

CRANIAL MEASUREMENTS
^1 rH I LE engaged in the investigation of another matter,
' * I was induced to make a series of cranial mea-

surements, and these I wish to record under the impres-
sion that they may be of use in the hands of some future

worker, though by themselves they are not of much value.

The measurements were made at Wakefield, in York-
shire, during lS68-g, and are those of the working-classes

of the town and neighbourhood. Careful inquiry was
made as to the bathplace and parentage of each subject,

and no measurements are given save of those belonging to

the basin of the ! ivers Calder and Aire. The type of the

people is pre-eminently Saxon, and the results may there-

fore be taken as pretty accurately representing the con-
figuration ol^ the crania of modern Yorkshire.

Attached are also the average height and weight for

each decade, and a calculation of the average cephalic

index.

The measiirem"nts of the head were taken by large cal-

lipers, and aresii,:ply the greatest bi-parietal and occipito-

frontal diameters, and the measurement of the face is from
the tip of the chin to the root of the hair on the forehead.

The average cephalic indices of the whole would show
men to be slightly more brachio-cephalic than women (by

75), while the result of the whole is decidedly eur>'cephalic.

The cephalic indices of each decade ofage would lead us

to believe that dolicho-cephalic people have a better chance
of life than the brachio-cephalic people, unless we believe

that the form of the cranium alters between thirty and
forty years of age.

The entire table leads me to believe that there is not
much value to be placed in such cranial measurements for

the purposes of racial distinction ; certainly not in isolated
skulls ; for see the curious variations of measurement in

couples of the same sex taken from the same decade, as
shown in the table below :

—

Age.
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whether or not the soap was the real cause, I a third

time employed the soap deliberately to see if the ekzema
was due to it. I was in excellent health, and in about
three weeks I found the disease reestablished, so that I

think the soap must be viewed as found guilty. Good
white unscented curd soap is now my resource, and with

no ill-effects.

Ekzema is always a distressing complaint even when
affecting those in the most robust health. With those

of bad constitution or lowered health, however, it seems
to degenerate into bad or intractable skin diseases, so

that probably this notice may not be deemed useless or

uncalled for. R. M.

THE SCHOOL OF MILITARY
ENGINEERING

THERE are few educational establishments, in this

country at any rate, that fulfil their object so aptly

and so well, as the School of Military Engineering at

Chatham. When we remember the many sciences and
technical accomplishments with which the officers of the

Royal Engineers are conversant, and the practical use

that many of them are required to make of their acquire-

ments, it is very obvious indeed that, to be successfiil, the

system of education must be a most complete and sub-

stantial one. It is, in truth, necessary that a man entering

either of the scientific corps of the army—the Royal
Artillery or Royal Engineers—should not only be in-

tuitively quick and clever, so as to grapple with the multi-

farious subjects of study, but it is moreover quite as indis-

pensable that he should be at the outset sufficiently strong

and healthy to withstand the wear and tear of so much
hard work. To become a Mr. Toots would, we fear, be the

fate of many young gentlemen, were they passed through
the Woolwich Academy, and into these departments of

the Army, without first undergoing a rigid medical exami-
nation ; for the severe and lengthy curriculum is such as

would certainly jeopardise the health of any but the

strongest constitutions. Commissions in the Royal Ar-

tillery and Royal Engineers, be it remembered, have for

many years past been obtainable only by open competi-

tion, the successful candidates being admitted into the

Royal Military Academy, whence they are passed into

the Army when found properly qualified. But to com-
pete successfully for admission to the Academy in the

first instance, involves already a knowledge of mathe-
matics, of experimental and applied sciences, of languages,

and other subjects too numerous to detail, such indeed as

is scarcely possessed by other well-educated professional

men ; and this, bear in mind, is but the starting-point of

the scientific soldier's education. At the Academy, where
the course of special instruction sometimes continues for

three years, he has to pass from a lower to an upper sec-

tion, and when successfully through the examinations

that beset him at every turn, he receives his commission
in a provisional sort of way only. The successful Acade-
micians highest on the list are sent to Chatham, to com-
mence instruction in their duties as Royal Engineers,

while the remainder complete their education at Woolwich
and Shoeburyness, as lieutenants in the Royal Artillery.

And if, after all this, there are yet dissatisfied spirits,

who still exhibit a craving for more, then there is the

staff college, the advanced class, instruction certificates,

and other ends to be attained, enough in all conscience to

satisfy the most ambitious.

It is to the .School of Military Engineering that the

young lieutenants of Engineers are sent for instruction in

their various duties, and it is only after passing through a

two years' course at this establishment that their commis-
sions are actually secured to them. The professors, or

instructors, as they are termed, are all officers of some
years' standing in the corps, appointed by reason of their

intimate acquaintance v/ith the special subjects that they
teach. These subjects are not only veiy various, but are,

moreover, always increasing, as our system of warfare
continually improves. Thus, besides the subjects of sur-

veying, construction, estimating, fortifications, telegraphy,

and other more ordinary, though not less practical,

matters, there have been added of late years, chemistry,

photography, army signalling, torpedo service, &c., all of

which the Royal Engineer must know something about.

It is evident that mere theoretical instruction in matters
like these would be of little use to men who occupy such
practical appointments as are filled by most Engineer
officers, and it is in this respect that the School of Mili-

tary Engineering may claim superiority over kindred
establishments. The studies, workshops, laboratories,

and demonstrating schools are of the most complete de-

scription, while the outworks and broken ground upon the

Chatham lines and around the Brompton Barracks afford

ample scope for the practical prosecution of those studies

which require a wide field of operations. It is this practi-

cal manner of going about one's duties that is calculated

above all things to impart a thorough knowledge, and to

inspire officers with true confidence in their abilities.

Fortifications are designed, parallels drawn, mines pre-

pared, bridges constructed, and other siege duties executed

by the students themselves, to render them conversant

with their duties practically as well as theoretically,

while the appointment of temporary telegraph stations,

the experimental application of explosive and torpedo

charges, the actual exercise of signaUing, both by day and
night, impart experience which could not, of course, be
gained bj- teaching or lectures in the schools.

But it is not only the officers who benefit by the Engi-
neering School at Chatham. The non-commissioned
officers, also, are required to attend instruction in field

works, and can, indeed, if they desire it, pass through the

entire system of study, a course imperative on all those

desirous of promotion to " foremen of works," or to other

similar positions. The sappers, too, are well acquainted

with at least one trade, or calling, and as every company
of Engineers is made up from a due proportion of all

trades, it is obvious such a complete and intelligent

body of men is ofttimes invaluable. Thus it is that, in

the Colonies, in Australia, New Zealand, South Africa,

and other stations where detachments of Royal Engineers

have been sent, their services have been found so

truly valuable, every available talent being at once at

hand for the carrying out of the engineering and other

kindred duties necessary to be fulfilled in the occupation

of a rough untravelled country. As an instance of this,

we need point merely to the recent Abyssinian Campaign,
which may justly be called a triumph of engineering—

a

gigantic piece of road-making in fact—rather than a vic-

tory over half-naked Africans ; for here we have in some-
thing like six months, a rough tract of country surveyed

and mapped out, four hundred miles of road made, a line

of railway laid down, telegraph communication established,

wells sunk, and all this over and above the transport of a

large body of men and war material.

The subject of torpedoes and submarine mines was so

recently discussed in these columns, that we need not
again refer at any length to this latest military science

just now under special investigation at Chatham. But
before concluding these few remarks, we may make men-
tion of some experiments upon an extensive scale that

were not long since made with these terribly destruc-

tive machines. The charges were fired from the shore

by means of electricity, the signal for their discharge

being given from the distance almost of a mile ; and to

show the control and certainty exercisable in the system
employed, there was, in one instance, a steamer made to

pass harmlessly over one of the charges, which immedi-
ately afterwards, at a given signal, blew into fragments

a launch following in tow, H, B, P.
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LYELL'S PRINCIPLES OF GEOLOGY
'T*HE appearance of a new edition of the " Principles
•' of Geology " would mark a fitting time to pass in re-

view the state of Geologic Science, to count up what has
been added to the treasury of truth, and inquire in what
direction and by what methods the pioneers of Science
encourage us to search for new facts. Within the limits

of a short review, however, it is impossible to do more
tlian call attention to a few of the more striking points
which seem to illustrate the principles which we should
apply to the examination of the phenomena of the crust of
the earth.

We have before us the first edition of the " Principles
of Geology," published in 1830, and that just issued in
1S72. It is a remarkable fact that any work on a science
which has made such rapid progress as Geology has
within the last forty-two years, should, while maintaining
the foremost place, have remained so little altered during
that period. Almost all the passages which lay down the
principles remain word for word as they were originally
given to the world ; the changes made from time to time
bemg chiefly in the introduction of better illustrations or

the consideration of new questions which the progress of
research has raised ; but to all we find the same methods
applied, and from all the same conclusions drawn as to

the operation of nature in the production of the visible

crust of the earth.

What, then, are the principles laid down ? Thoroughly
to understand this, we ought to follow our author through
the interesting outline he gives of the progress of geolo-
gical inquiry, in order to realise fully the opinions which
prevailed when he first entered the arena. But we will

only refer to the views of Hutton, which most nearly ap-
proach those of Sir Charles Lyell, who points out that
" the characteristic feature of the Huttonian theory was
the exclusion of all causes not supposed to belong to the
present order of nature. . . . But Hutton had made
no step beyond Hooke, Moro, and Raspe, in pointing out
in what manner the laws now governing subterranean
movements might bring about geological changes if suffi-

cient time be allowed. He therefore required alternate

periods of general disturbance and repose ; and such he
believed had been and would for ever be the course of
nature" (ist ed. p. 63, nth ed. p. 76).
The views which Hutton and his eloquent illustrator

-•s TowEK (Zuercli-Tuugm) near Viiiscii i^ THE Cant.

(From a S/ic-tJl iy Lady Lyell, taken ScJ'Umbcr iSj?)

Playfair taught were far from meeting with general recep-

tion, and Lyell had to combat the catastrophic views of
their opponents, and also to carry Hutton's uniformitarian
principle further than Hutton himself allowed, and show
by an appeal to observations in regions which arc and
have recently been in a state of volcanic activity that

local catastrophic action is not inconsistent with con-
tinuity of causation. " There can be no doubt," says Sir

Charles, "that periods of disturbance and repose have
followed each other in succession in every region of the
globe, but it may be equally true that the energy of sub-
terranean movements has been always uniform as regards
the whole earth. The force of earthquakes may for a cycle

of years have been invariably confined as it is now, to

large but determinate spaces, and may then have gradually
shifted its position, so that another region which had for

ages been at rest became in its turn the great theatre of
action " (ist ed. p. 64, nth ed. p. 77).
Our author places before us a vast array of facts

collected by himself and others all over the world, which

_

* " The Principles of Geology, or the Modern Changes of the Earth and
its Inhabitants considered as illustrations of Geology." By Sir Charles
Lyell, Bart,_ nth and entirely revised edition. (London: J. Murray, 1872.)

show the ceaseless waste going on by rain, ri\ers, sea,
frost, and ice.

The hills are shadow?, and they flow
From form to form, and nothing stands.

He explains how all the land must in time be carried
away and one vast ocean roll all round the world were
there no compensating forces. But then he points out to
us that nature does provide a compensating action in the
accumulation of volcanic ash and lava thrown out
during eruptions, in the upheaval of large tracts of land
from below the sea, and still further, that it is part of
nature's plan to shift the scene of action.
We will select a few examples from the facts addu;ed

in proof of the gradual waste of the land.
Speaking of the effect produced by rain, our author

says :—" It is not often that the effects of the denuding
action of rain can be studied separately or as distinct
from those of running water. There are, however, several
cases in the Alps . . . where columns of indurated
mud varying in height from 20ft. to looft , and usually
capped by a single stone, have been separated by rain
from the terrace of which they once formed a part, and
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now stand at various levels on the steep slopes bounding
narrow valleys" (p. 329). "This mud, which is very hard
and solid when dry, becomes traversed by vertical cracks

after having- been moistened by rain, and then dried by
the sun. Those portions of the surface which are pro-

tected from the direct downward action of the rain by
a stone or erratic block, become gradually detached

and isolated." " The lower part of some of these

ancient columns . . . has acquired new capping

stones by the wearing out at the surface of blocks origi-

nally buried at great depths" (p. 332).

There they stand, a measure of the mass of drift that

has been carried away by rain, as workmen sometimes
leave a pillar of brickeanh or clay here and there over a

field to measure the depth of the earth they have removed.
They remind us also of the small pedestals of lime-

stone which large boulders have sometimes preserved for

themselves in the same way, and of the ice pillars where
the thick stone cap had to keep off the sun instead of the

rain.

By the courtesy of the publisher we are able to subjoin

a sketch given by our author of an isolated stone-capped

column seen by him near Viesch (Fig. l).

In considering the action of rivers, Sir Charles notices

how the clearing of forests increases the erosive power of

the rain water. Speaking of a ravine in Georgia, he says,

"before the land was cleared it had no existence, but

when the trees of the forest were cut down, cracks three

feet di?ep were caused by the sun's heat in the clay, and
during the rains a sudden rush of water through the prin-

cipal crack deepened it at its lower extremity, from whence

the excavating power worked backwards till, in the course

of twenty years, a chasm measuring no less than 55ft. in

depth, 300 yards in length, and varying in width from 20ft.

to 180ft., was the result" (p. 339).

In many parts of France the destruction of the woods
has proved a source of very great injury, as they caught

the rain and parted with it slowly, tine roots all the while

protecting the soil. But, now that the woods have been

cut down' the water runs off at once, scouring away the

earth from the slopes of the hills, and in the valleys

causing sudden floods which sweep everything before

them
In America it is especially interesting to watch the

effect produced by man in this way upon climate and
water supply.

We are shown the power of rivers, especially in flood,

to tear away and transport to long distances the broken

masses they find in their path. The glacier and ice-

sheet, too, are for ever grinding and wearing the solid

rocks away. But space will not allow us to give more
than one other example, and we will select the formation

Fig. 2.—Granite Rocks to the Sc

of a pinnacle of solid rock by the action of the sea, which

it will be interesting to compare with the column of in-

durated mud, of which we have given a sketch above.

In considering the waste of sea chffs, our author quotes

Dr. Hibbert's account of a passage forced by the waves

through rocks of hard porphyry, where the sea tears large

masses of stone from the sides and forces them along,

sometimes to a distance of no less than 180 ft, and adds ;

—"Such devastation cannot be incessantly committed

for thousands of years without dividing islands, until they

become at last mere clusters of rocks, the last shreds of

masses once continuous. To this state many appear to

have been reduced, and innumerable fantastic iorms are

assumed by rocks adjoining these islands, to which the

name of Drongs is applied, as it is to those of similar

shape in ' Feroe'" (p. 512). (Fig. 2.)

By such illustrations we are taught how ceaseless and
how powerful are the destroying agencies of nature. But

where is all this matter transported to.? Sir Charles

Lyell takes us out into mid- ocean, where he points out to

us the icebergs carrying their load far and wide, and
dropping it here and there over the sea bottom in warmer
climes. On the shingle beach we see it travelling, and

in the deep blue sea, says Dr. Tyndall, we see finely-

divided matter still travelling on. With our author we
examine the deltas of the great rivers, the Nile, the

Ganges, and the Mississippi ; and he shows us that some

th of KiLLSWicK Ness, Shetland.

of the material is for a time arrested there. He tells us

of the most recent discoveries in mid-Atlantic, where a

chalky mud is being deposited over an area wider than

that over which the ancient chalk sea has been traced
;

where swarms of little creatures live and die, and drop

their tiny shells in such countless millions that the mud
is in a great measure made up of them ;

where they

Sow
The dust of continents to be,

and give to us the explanation of the conditions under

which that great deposit known as the Chalk was forme^l

Sir Charles Lyell refers to this in the following passage : "A
fallacy which has helped to perpetuate the doctrine that the

operations of water were on a difterent and grander scale

in ancient times, is founded on the indefinite areas over

which homogeneous deposits were supposed to extend.

No modern sedimentary strata, it was said, equally iden-

tical in mineral character and fossil contents, can be

traced continuously from one quarter of the globe to

another. But the first propagators of these opinions

were very slightly acquainted with the inconstancy in

mineral composition of the ancient formations, and
equally so of the wide spaces over which the same kind

of sediment is now actually distributed by rivers and
currents in the course of centuries. The persistency of

character in the older series was e.xaggerated ; its extreme

variability in the newer was assumed without proof. In
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the chapter which treats of river deltas and the dispersion

of sediment by currents, and in the description of reefs

of coral now growing over areas many hundred miles in

length, I shall have opportunities of convincing the

reader of the danger of hasty generalisations on this

head. I may also mention in this place that the \ast

distance to which the White Chalk can be traced east and
west over Europe as well as north and south, from Den-
mark to the Crimea, seemed to some geologists a pheno-
menon to which the working of the causes now in action
present no parallel. But the soundings made in the At-
lantic for the submarine telegraph have taught us that

white mud formed of organic bodies similar to those of
the ancient Chalk, is in progress over spaces still more
vast "

(p. 109).

The teaching of Sir Charles Lyell is that all the rocks
have been formed from pre-existing rocks as far back as

we can trace them, in the same manner as they are

being formed now, and that those which we see pre-

served are such as from their nature or suiTounding cir-

cumstances were fittest to survive the various denuding
forces to which they would from age to age be subjected.

Surely this is the true theory of evolution applied to

geology. It does not, on the one hand, hold that the
world has been going on always just as it is—that after a
long period, during which all the varied forces of nature
have been in full activfty, the earth could be found in the
same state as it was at the commencement. Nor, on the
other hand, does it teach that the earth has been deve-
loped according to any original tendency or impulse, but
that by the uiiifonii action of forces such as we see now
in operation it has been evolved out of previous states.

Nor is the objection valid that there is any " weakness
or logical defect " in the teaching which would limit the
inquiry to the period of which we have a record in the
crust of the earth. If the true methods are employed, it

is no objection to the methods themselves that their appli-

cation is not more extended.
What were the possible or necessary first combinations

out of a chaotic mass is a fair subject for investigation
;

but an author is no more to be censured for excluding
it from a work treating of the visible crust of the
earth, than a philosophic writer on the history of Eng-
land is to be blamed for not including in his inquiry the
conditions of that part of the earth now represented by
our island previous to its last emergence from below the
sea. T. McK. Hughes

( To be coniimied.

)

NOTES
Prof. Huxley's friends will be rejoiced to hear that he has

returned to this country', with his health and strength fully re-

cruited by his absence from work ; and that he has already

resumed his lectures a,t the Government School of Mines.

The Examiner prints the following extract of a letter from

M. Elisee Reclus, dated Zurich, March 18:—"lam able at

last to tell you that I am free. After having been kept for a

long time in prisons, and sent from one prison to another, I left

Paris for Pontarlier, escorted by two police agents, who left me
on the free soil of Switzerland. While breathing and enjoying

thepure airof liberty, I do not forget those towhom I am indebted

for my freedom. Having been claimed by so many Englishmen

as a student of science, I shall work on more than ever to show
them my gratitude by my works and deeds."

The Astronomer Royal will hold his first reception, as

President of the Royal Society, on Saturday evening, the 27th

inst.

It will be seen from our report of the Proceedings of the

Cliemic.il Society that Prof. Cannissaro has been selected by the

Council to deliver the Faraday lecture on Thursday, May 30.

The Council of the Society of Arts has invited members of

die Society to forward to the secretary, on or before April 29,
the names of such men of high distinction as they may think

worthy of receiving the Albert Medal, instituted to reward "dis-
thiguished merit in promoting arts, manufactures, or commerce."
The recipients of the medal since its foundation, in iS6.)., have
been Sir Rowland Hill, K.C.B., the Emperor of the French,
Prof. Faraday, Sir W. Fothergill Cooke and Sir C. Wheat-
stone, Sir Joseph Whitworth, Baron von Liebig, M. de Lesseps,

and Mr. Henry Cole, C.B.

Mr. H. E. Armstrong has been appoi,nted Lecturer on
Botany and Vegetable Physiology at the University of Durham
College of Medicine, Newcastle-upon-Tyne.

A NUMBER of gentlemen connected with the Iron and Steel

Institute, from the different parts of the Kingdom, and also from
the Continent, assembled last week to the number of 200 or 300
at the Teeside Works, Middlesborough, belonging to Messrs.

Hopkins, Gilkes, and Co., to witness the first public trial of the

rotary puddling machine of Mr. Danks, to which we have re-

cently refeiTed. The machine has been in work for two or three

weeks, and realises all that has been claimed for it by its inven-

tor, and all that has been stated of its practicability by the Iron

and Steel Institute Commission, which was sent to the United
States to investigate the working of the machine. On Friday

the gentlemen present saw the machine charged two or three

limes with molten metal, and generally the heat took about an
hour, with all the different preparations, from the time of draw-

ing the heat till the introduction of another. The quantity

puddled at one time was between 5 and 6 cvvt. generally, but as

high as i,ooolbs. have been put into the furnace at one charge.

The iron, after leaving the furnace, was hammered, and then
re-heated and rolled into bars, the quality of which was stated

to be very superior. They were all produced from No. 4, Cleve-

land pig iron. The "fettling" consisted of American ore and pot-

tery mine. The important adjunct of a "seezer," which is part

of Mr. Danks's invention, is not yet built, so that the operation

was not complete. An unexpected occurrence happened later

in the day, an opinion having been received from counsel {hat

Mr. Danks's patent was not valid. A meeting was held

between Mr. Danks and most of the gentlemen who had entered

into the provisional arrangement to pay him by the ic^h of April

50,000/. for the right of 200 of his furnaces, to which we have

already alluded, and he was informed that the arrangement

would not be ratified. The question remains open, and is

entrusted to a committee of the gentlemen interested, who will

report to a future meeting.

The establishment is announced of a Meteorological Obser-

vatory at the top of the mountain of Puy-de-D6me. The
original cpst of i,ooofr. will be borne one-half by the State,

one-fourth by the town of Clermont, and one-fourth by the

Council-General of Puy-de-Dume. The annual cost of its

maintenance will devolve on the town of Clermont.

Captain H.R.H. the Duke of Edinburgh, K.G.,' has

signified his intention of becoming a vice-president of the Insti-

tution of Naval Architects.

Under the new management and direction of the Royal

Polytechnic Institution, it has been determined to re-establish

the scientific department of the Institution, and Mr. Edward V.

Gardner has been appointed Professor of Chemistry. We
understand that the Institution is about to arrange a well-

organised laboratory, proper chemical accessories for lectures,

classes, analyses, &c. , of which due notice mil be given in the

papers when the arrangements are completed.

The Council of the Literary and Philosophical Society of

Leicester have received from Mr. John Bennett the sum of 20gs,,
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(for the purpose of offering prizes to students of Natural Science,

land as an inducement to the useful occupation of that leisure

[which is afforded by shortened hours of labour. Mr. Bennett's

prizes will be awarded immediately after Easter Week, 1873,

laccording to the following plan :

—

i. Geology—Three prizes will

(be given of the value of 3g5., 2g5., and ig. for the best collections

jof the Rocks of Leicestershire, named, and with the localities

given from which they were obtained. 2. Botany—Three prizes

Iwill be given of the value of 3gs., 2g5., and ig. for the best

Icollections of dried specimen; of the Flowering Plants of

[Leicestershire, properly mounted, with the name, locality, and

'd.ate of gathering attached to each ; and classified according to

(the natural system. The scientific name must be given to each

plant, and the popular name or names when it has any.

,3. Freshwater life, animal and vegetable—Three prizes will be
jgiven of the value of 3gs., 2g3., and Ig. for the best aquaria,

icontaining not more than two gallon; of water, stoclced with

ianimul and vegetable life from the ponds, brooks, and rivers of

I

Leicestershire, accompanied by a list of the specimens, with

i their scientific and popular names, and the locality and date of

collection.

Mr. J.iMES Cha.mberltn', of Norwich, announces that,

with the idea of improving the breeding of pheasants, lie will

(award ten prizes varying in value from i/. to 5/. for the best

Ibrace raised during the present year, on conditions which may be

I
learned on application.

It is intended to fcrm early in May a class for the study of

Botany in the field belonging to the series of Church of the

Saviour Science Classes. The object of the class is to enable

Science students and others to obtain a practical knowledge of

Systematic Botany, and to familiarise themselves with the form,

structure, and habits of the pi-incipal flowering plants of the dis-

trict. As the class will be limited in number, the names of in-

tending students should be sent at once to the teacher—Mr.

Joseph W. Oliver, 35, Cannon Street ; to Mr. W. T. Bulpitt,

Albert Road, Aston ; or to the secretary, Mr. W. H. Hemming
;

when arrangements will be made for a preliminary meeting.

Dr. Eraser will deliver two lectures on April 19 and 26 at 8

r.M., before the Fellows of the College of Physicians, on "The
connection between the chemical properties and the physiological

action of active substances ;" and on "The antagonism between

the actions of active substance-."

The third course of Cantor Lectures of the Society of Arts

for the season will be by Prof. Barff, on "Silicates, Silicides,

Glass, and Glass-painting," and will be delivered on Monday

evenings, from April 8 to May 13.

We understand that at the request of the executors of the late

Sir James Y. Simpson, his friend, Prof. Duns, has undertaken

to write his biography.

The Journal of Botany mentions the appearance of a new

botanical journal, under the title of Joiinia/ do Botanii/no, puro

cl appliqiioo, edited by M. G. Iluberson, to appear fortnightly.

It will contain, besides original communications, translations,

extracts, and abstracts of botanical papers presented to the

Academic des Sciences.

The Literary and Philosophical Society of Manchester has

just published the tenth volume of its " Proceedings," containing

an unusual number of papers of great value and interest.

We have received a copy of the lectures delivered at the Lec-

ture-room of the Industrial and Technological Museum, Mel-

bourne, for the autumn session of 1S71. They deal with such

subjects as Geology and Palaeontology in their application to

useful purposes. Respiration, Radiant Energy in relation to the

spectrum, Forest culture in its relation to industrial pur^uits, and

various branches of manufacture. How long will it be before

our Home Government undertakes such work ?

A VERY useful addition has been made to the series of publi-

cations issued by order of the Secretary of State for India in
Council, in the form of " A Continuation of Maps of the

British Provinces in India and other Parts of Asia, 1S70."

Dr. Stolicszka, the pal:eontologist of the Geological Sur-

vey of India, has, during his stay on deputation in Kutch,

made, according to the Times of India, an extremely valuable

collection of zoological and fossil specimens. The doctor, it is

said, anticipates that fully one-h.ilf of the latter are new to

science.

The sale of Wombwtll's Menagerie, to which we referred a

few weeks since, took place at Edinburgh on Tuesday last.

Among the prices realised were the following :—Tasmanian devil,

3/. 5.r.
; Diana monkey, 7/. ; mandrill, 30/. ; ditto, 5/. ; Anubis

baboon, 10/. loj. ; ditto, 8/. ioj-. ; condor, 15/. ; emeu, 7/. ;

pelicans (two), 6/. I'^s. each ; nylghau, 26/. ; ditto, 10/. \os. ;

lama, 15/. ; boomer kangaroo, 12/. ; ocelot, 6/. ioj-. ; African

porcupines (three), 5/. ioj-. each; wombat, 7/.; Polar bear, 40/.

;

brown bear, 7/. ; performing leopard, 20/.; performing leopardess,

20/.; ditto, ditto, 20/.; performing hynena, 3/. 5J.;lion, " Wallace,''

75 years old, 85/.; royal Bengal tigress, in cub, 3 years old, 155/.;

lion, "Duke of Edinburgh," 3 years old, 140/.; lionesses,

" Princess " and "Alexandra," about 3^ years old, 80/. each;

lioness, "Victoria," 4 years old, in cub, 105/.; black-maned lion,

" Hannibal," 6?r years old, 270/.; lion, "Nero," 7J years old,

140/. ; lion, " Prince Arthur," iS months old, son of " Hannibal,"

90/.; lion, " Prince Alfred," 18 months old, son of " Hannibal,"

90/.; spotted hycena, 15/.; Burchell zebra, 50/.; gnu, 85/.; ma'e

tusked elephant, 7 feet 6 inches high, nearly S years old, 58o/.,

bought for the Zoological Gardens, Manchester; female elephant,

5 feet 6 inches high, 145/.; two boa constrictors, 6/. each; Mala-

bar squirrel, 5/.; male Bactrian camel, 7 feet high, 12 years old,

19/.; female ditto, in calf, 61 feet high, 10 years old, 30/.; ditto,

ditto, in calf, 6V feet high, 5 years old, 23/.; male ditto, 5 feet

high, 11^; years old, 14/; female ditto, in calf, 5 feet h'gh, li-

years old, 14/.; male dromedary, 7^ feet high, 5 years old, 30/.;

female ditto, 61 feet high, 14 years old, 21/.; male camel calf,

born February 6, 1872, 9/. loy. The sale produced nearly 3,000/.

The severe frost of March 21 has done an incalculable amount

of damage lo the fruit crop. Apples, pears, and cherries appe r

to have suffered most severely. It is a remarkable circu:nstance

that although the majority of the dowers have been k lied in the

bud, the central part being turned perfectly black, jet the

flowers expand and present externally a perfectly uninjured ap-

pearance. The Garden estimates the damage done to the potato

crop in Jersey by the spring frosts at many thousands of pounds.

Although the Brighton Aquarium has been formally opened

to the public, it is still in a very unfinished condition, owing to

a disagreement between the proprietors and the contractor, and

the severe illness of the engineer. At the time of its inaugu-

ration by Prince Arthur, on Easter Monday, but one tank was

supplied with fish. When completed, the collection will by no

means be confined to marine animals, a portion of the building

being devoted to fresh-water tanks.

The Senate of the University of Boaabay has recently been

engaged in investigating a scandal in coinection with the

Matriculation Examination, tlie passages set in Latin being

taken entirely from books which one of the e.^aminers had

during the previous term made the special subject in his own
class.

The Engineer states that the oxyhydric light has not proved

a success in Paris, and that it has been discontinued in tlie

public lamps on the Boulevard des Italiens,
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Messrs. Wateri.ow and Sons, of 66, London Wall, an-

nounce that the invention of an entirely new method of producing

a number of copies of the same manuscript without the use of

inl<, by a very simple process which they term printing by elec-

tricity, and to which we have already referred, may now be seen

in operation on their premises.

We have received a circular from the Secretary of the Phila-

delphia Philosophical Association, containing a statement of its

leading principles, and an outline of the method pursued in

carrying them out. These principles are stated to be :— i. That

force is persistent ; 2, That all knowledge is relative
; 3, That

philosophy is the synthesis of the doctrines and methods of

science ; 4, The critical attitude of philosophy is not destructive,

but constructive ; not sceptical, but dogmatic ; not negative, but

positive. The Association appears to have been established in

November 1 87 1, and proposes to select a number of suitable

papers, or parts of papers, for publication m a Quarterly Journal.

A correspondent at Brighton describes a solav phenomenon

visible on the afternoon of April 8, at 5.35 P.M. The sun being

just within the upper part of a mass of light clouds, through

which it shone with a white glare, there appeared a distinct belt

of colours, in order and apparent width exactly like those of an

ordinary rainbow, but apparently flattened above. Half a

minute afterwards a second belt appeared, equally bright, and

with no interval between the two. At the same time a fainter

lielt appeared to the right, but not forming a part of the same

circle as the others. The three were visible together, but did

not last above a minute. After the unusual appearance was first

noticed, the sky above was tolerably clear, with a few light upper

clouds. After the prismatic lines had faded, there was that

diffused white glare round the sun which is commonly said to

l)etoken windy weather.

There is now every prospect that the getting of coal by

machinery will be more generally adopted than hitherto. At

present it has only been adopted at a few places, but a new
machine, patented by Messrs. Gillott and Copley, has just been

tested at tlie Wliarncliffe Silkstone Colliery, near Barnsley, in

the presence of a number of mining engineers from various parts

•of the kingdom, and with most satisfactory results. In 136

minutes a bank of coal, 58 yards long and four feet eight inches

thick, was cut to a depth of three feet one inch. The quantity

of coal so cut would be about 80 tons in the time stated. In

connection with coal machinery a hydraulic coal breaker,

patented by Mr. Clubb, of London, has just been very success-

fully tested at the Oaks Colliery, Barnsley.

An Indian paper prints the following interesting account of a

fight between a hyanri and a man:— "About five days ago a

party of six natives coming towards Deyra through the iMohun

Pass, were attacked l^y a hyrena ; it made straight at one of

them, and flew at his throat. The poor devil stretched out his

hands to keep off his assailant, on which the hyrena bit them

severely ; his companions, instead of coming to his aid, toolc

refuge in some adjoining trees ; the man, finding himself thus

deserted and his hands in a mutilated state, pluckiiy turned on

his enemy, and seized his nose with his teeth, roaring out in the

best way he could for assistance. By this means he secured tlie

animal, and his companions, taking courage, came down from

their secure position, and belaboured the beast to death with

sticks. I saw the unfortunate man at the dispensary, where he

had gone to hav ; his wounds dressed, and was shovni the head

of his enemy having his teeth marks on the nose. I believe tliis

is almost an unprecedented instance in the annals of natural

history, as a hya:na is well known as a most cowardly bnite, never

venturing to attack man, but preying chiefly on dogs, carrion,

aud young children."

ANNUAL ADDRESS TO THE GEOLOGICAL-
SOCIETY OF LONDON, FEB. 16, 1872

By J. Prestwich, F.R.S., President

{Continuedfrom page 433.)

Onr Coal-measures and our Coal-supply

Y\^HILE the presence of water has determined the early settle-

ment of population, the existence of coal has given rise to ex-

ceptional local growths of that population, quite irrespective of

the original cause of settlement. The existence of coal has
created new wants, developed vast energies, enormous resources,

and has established great industries dependent upon it for their

maintenance and prosperity. Natural causes, unceasing and
ever renewing in tlieir action, maintain our supplies of water in

a condition of constant and unfailing operation. They are

physical and geological agents, equally in force in the past as

in the future of the earth's history. Not so with coal, which
is a store of the past, and of which we can look for no renewal.

Our Coal Measures, great as they are, have defined limits, wlrere-

as our wants seem to liave no bounds. With the increasing

magnitude of the latter our fears of the extent of the former have
increased, and liave given rise to much speculation and much
discussion. At first the estimates of the duration of our coal-

fields were little more than guesses ; but tlie subject has of late

years been treated in a systematic manner, and in all its various

bearings, in the able worlds of Hull, Jevons, and Warington
Smyth. To obtain more precise data on these important ques-

tions, the Royal Commission of 1S66 was appointed, witli your
President-elect, the Duke of Argyll, at its head. On tlie prac-

tical and economical questions different members of the Com-
mission and separate committees have made valuable reports. I

wish on tliis occasion merely to direct your attention to some of

the more special geological liearings of the questions discussed

in one of the committees, of which the lamented Sir Roderick .

Murchison was chairman, the object being " to inquire into the

probability of finding coal under the Permian, New Red Sand-
stone, and other superincumbent strata."

On the evidence laid before this committee regarding England
north of the Bristol coal-field. Prof. Ramsay was deputed to re-

port, while the south of England was relegated to myself. The '

one district embraces all the unproved older secondary tracts be-

tween the different well-known coal-fields of the central and
northern portions of England. The other district takes in that

occupied by the later Secondaiy and the Tertiary strata, already the

subject of a valuable paper in our Journal for 1856, by Mr.
Godwin-Austen. The excellent mapping of our coal-districts by
the Geological Survey, and their accurate sections tlirough the

several coal-fields, furnished Prof. Ramsay with data w-hich have
enabled liim to prolong these sections across the intervening

tracts witli a degree of certainty which gives them very gi'eat

value. He has presented us with 33 such sections, which, wdien

published, will, with the text already before the public, show
how great has been the task, and how successfully it has been
accomplished.

The area of the exposed coal-measures of England may be

estimated at about 2,840 square miles. To these Mr. Hull had
added 932 square miles of coal-measures overspread by newer
formations. The investigations of Prof. Ramsay lead him now
to conclude that this latter total of unproved coal-measures may
be increased to 2,988, to which may be added 153 miles of the

Bristol coal-field, making a total of 3,141 square miles of Coal-

measures under the Permian, New Red, and Triassic strata of

central and northern England, or of 301 square miles more than the

area of all our exposed coal-fields. This branch of the inquiry

embraces curious questions of variations in the mass of the coal-

measures, in the thickness of the strata, and in the number and
persistence of the coal-seams. The extent and magnitude of the

faults bounding so many of our coal-fields, is also a point of

great difficulty, especially when it is complicated by denudations

of pre-Permian and of pre-Triassic age ; and in this intricate in-

quiry it must be borne in mind that it is only a question of super-

position and faulting, but one also of removal and replacement,

involving a number of important geological problems. Espe-

cially is it necessai-y to distinguish steep old-surface and sub-

marine valley denudations from faults.

The other inquiry relating to the possible range of the coal-

measures under the Jurassic, Cretaceous, and Tertiary strata ot

the south-cast of England, involves questions of a much more
hypothetical character, and can, in the absence of positive in-
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iformation, only be treated on purely abstract geological reasoning.

Still it is one essentially within the range of inquiry, and the

, collateral geological data we possess are sufficient to guide and
I direct those inquiries. There are two primary points to be de-

i lonnined :—First, how much of the area under investigation re-

iniameJ dry land during the Carboniferous period, and was

I
therefore never covered by Coal-strata. Secondly, supposmg
the Coal-strata to have spread over a portion of that area, how
much of them escaped subsequent denudation? With regard to the

first question it is comparatively easy, where the Pah^ozoic rocks

now form the surface, to determine the antiquity of that surface,

but %\'here the old rocks are covered by great masses of other

j

strata it becomes very difficult to determine the original con-

ditions. Mr. Godmn-Austen has ingeniously sought to estab-

lish the position of the old coast-lmes of the Carboniferous

I

and other periods, the area of the old coal-growth, and the

i
great features of the ancient physical geography of this period

in Western Europe. I have given more especial attention to
' relations of the Secondary and Pal.vozoic formations to one
another and to those points which depend upon physical condi-

tions connected with the nature and age of old disturbances and
denudations, the direction and position of the great anticlinal and

i

synclinal lines, to the correlation of certain strata, and the dimen-

sions of the overlying strata.

The great lines of disturbance traversing Central and North-
eastern England are subsequent to the Carboniferous period, and

the many detached coal-basins separated by the Penine chain

and the Derbyshire hills, together with the Mountain Limestone

forming those ranges, are held to be portions of one great

Carboniferous formation, \\hich, in its entirety, spread from the

south of Scotland to central England, and, as we shall observe

presently, probably still farther south. This great Carboniferous

deposit was originally bounded on the north either by the

uplands of the Scottish-border counties, or, possibly, by the

Grampians ; on the west by the high lands of Cumberland and

Wales ; while on the south we find no old exposed land-surfaces

of older Palreozoic age until we reach Brittany and Central

France. With respect to the deposits going on during the

Carboniferous period in this area, Professor Phillips was the first

to show that the lower Carboniferous series puts on, as it trends

north fiom Derbyshire, more sedimentary conditions—that the

Mountain Limestone there begins to show traces of the proximity

to land, which increase rapidly in proceeding northwards,—beds

of shale and sandstone and subordinate beds of coal gradually

setting in in the limestone series, and increasing in importance

as they approach the older border land. In the same way the

approach to an old barrier-land on the south and west is supposed

by Professor Ramsay to be indicated in the overlying Coal

Measures by the increase in number and thickness of the beds of

sandstone in the south of the Staffoidshire and Shropshrc coal-

field, and Mr. Hull connects that old land with the Cambrian

and Silurian rocks of Leicestershire.

If such were the case, the question arises, did this form a

barrier which cut off the Carboniferous deposits from extending

over the south of England, or was it only a partial barrier which

in no way prevented the extension southward of the Carboniferous

rocks ?

It has been supposed that during the Carboniferous period a

spur from the Silurian district of Wales extended eastward from

Herefordshire into central England, dividing the coal-fields of

Shropshire and Staffordshire from those of Gloucestershire ; and

that against this old Silurian tract ihe Coal Measures of South

Staffordshire die out. If carried farther eastward it would limit

the southern prolongation of the Coal Measures of Leicestershire,

and then pass imder the Oolites of Northamptonshire and the

Cretaceous series of Norfolk ; and so gieat an expansion has

been given it southward, that it would equally exclude the Coal

Measures from the area of the south east of England. We have,

however, no sufficient evidence of the continuous extension of

these old rocks eastward of Staffoidshire. Palrcozoic rocks

show, it is true, in Leicestershire ; but there the Coal Measuies

wrap round them, and the older rocks seem merely to be an

island in their midst. At those spots in the southern counties

where they have been proved underground, I imagine they were

raised by disturbances of a later date than the Coal Measures,

and did not form part of the land surface of the Carboniferous

period. As just mentioned, the older Carboniferous rocks show
deeper-sea conditions as they trend from north to south, and the

same deep-sea conditions existing in Derbyshire are found to

prevail in the Mountain Limestone of Belgium, while, at the

same time, similar slight indications of distant land, in the

presence of intercalated shales and imperfect coal, reappear and
increase westward in their range into the district of the

Boulonnais, in France. There is nothing to show but that the

spur of old land stretching eastward from Herefordshire was
m.erely a promontory ending in Warwickshire, and rcund w'hicli

the Carboniferous sea passed and extended southward uninter-

ruptedly to Belgium and the north of France, and westward to

Somersetshire and South of Wales, spreading over all this wide

area first the Mountain Limestone and then, in due order, the

Coal Measures. Of the existence of these formations over the

south-western and south-eastern portions of this area we have

proof in Wales, Somersetshire, and Belgium. The intermediate

area is covered by Jurassic, Cretaceous, and Tertiary formations,

which hide from us the older rocks whose position it is our

object to determine.

Just as with the disturbance which at a later period caused the

Mountain Limestone of the Penine chain to break through the

great expanse of Coal Measures originally spread over the central

and northern counties of England, and brought up to the surface

the disturbed and disjointed coal-strata, of which, after subse-

quent denudation, we have the isolated portions remaining in the

existing coal-fields, so was the area of Southern England
traversed by the earlier axis of Palaeozoic rocks of the Ardennes

and Mendips, bringing up the Coal Measures in like manner
along their northern flanks in separate basins and troughs, some
of which are uncovered by newer strata, while other basins not

exposed on the surface may still possibly exist beneath the newer
strata of the south-east of England. They have in fact been

proved to exist under considerable portions of those newer strata

of north-western France and of Belgium, and under some of the

older Secondary strata in the south-west of England.

The probable continuation of this great range of PaU-eozoic

rocks from the Rhine to South Wales, passing underground in

the south of England, was shadowed out by Buckland and
Conybcare in 1826, commented on by Dufresnoy and Elie de

Beaumont in 1841, by M. Meugy in 1S51, and more fully

investigated and discussed by Mr. Godwin-Austen in 1855.

These views having been controverted, the subject was fully dis-

cussed by the Commission, and again in the separate report

drawn up by myself.

All geologists are agreed upon the age of this great east-and-

west axis of disturbance. It took place after deposition of the

Coal Measures, and before the deposition of the Permian strata.

Its effects, all through its range, are singularly alike. It was not

so much a great mountain-elevation, as a crumpling up and
contortion of the strata for a breadth of many miles, and along

a length of above eight hundred miles. The Silurian and
Devonian rocks are thrown up by it into a number of narrow
anticlinals, and the flanking coal-strata are tilted, turned back
on themselves, squeezed and contorted in the most remarkable

manner,—the same type of disturbance being apparent whether

in Westphalia, Belgium, France, Somerset, or Pembroke. These
great flexures have also resulted in throwing the Coal Measures

into deep narrow troughs, having a length of many miles and a

width of but very few.

In France, these disturbed old strata are covered transgressively

by Jurassic, Cretaceous, and Tertiary strata, and in Somerset by
Permian, Liassic, and Jurassic strata ; they sink beneath the

Oolites at Frome, and reappear in Belgium from beneath the

Cretaceous strata. What becomes of them in the intermediate

area ? It is not to be supposed that a line of disturbance of

such great magnitude could have been intermittent. The coal-

trough has, in fact, been followed from near Charleroi, where it

passes under the Cretaceous and Tertiary strata, to Mons,
Valenciennes, and Bethune, a distance of eighty-six miles. Along
the whole of this fine, the Chalk and overlying beds extend, with

a thicknes~ varying from 500 to 900 feet around Mons, decreasing

to from 250 to 300 near Valenciennes, and inert asing again

towards Bethune. At Guines the Chalk was found to be

670 feet thick, and at Calais 762 feet. On the other side, the

coal-trough of Somerset passes eastward under the older

Secondary rocks, which in their turn pass under the Cretaceous

and Tertiary strata of Wdtshire ; but no attempt has been made
to foUowCoal Measures leyond a distance of six miles from their

outcrop, where the overlying strata have been found to attain a

thickness of about 450 fest.

The original supposition that the Secondary strata maintained,

in the main, their regular sequence, and, to a certain extent, their

thickness over large areas has long been proved to be erroneous
;
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but we were hardly prepared until lately to learn how rapid the
variation in their thickness is. Mr. Hull ha-i now shown that

the Groat and Inferior Ooli'es thin out from a thickness of

792 feet in Glouc stershire to 205 feet in Oxfordshire, ami ihe

Lias and Trias from logo fest to 400 (?) feet ; while in I;ke

mmner tlie Tr as decreases from 56X) feet in Lancashire and
Clieshire, to 2O0O in Staffordshire, and 600 feet in Warwickshire.
We also know thit on the northern flank of the Mendips, the
Trias, Lias, and Oolites tail off, although their dimensions in

Gloucestershire are so considerable. It would appear that all

the Secondary rocks, excpt those of the Cretaceous series, show
a distinct th'nning-out in their range southward, which is doubt-
less due to the existence of an old pre-Tiiassic land on the
south— such as would have been formed by the prolongation of

the PahEozoic rocks of the Ardennes and Mendips through the
south of Englan 1. It has been urged, on the o her hand, that

this thinning-out is a proof of the existence of a still older land in

that area ; but as the argument is bised on the evidence of rocks
of po:-t-Carboniferous age, it is clear that, whether the land were
of Cambrian and Silurian, or of Devonian and Carboniferous
age, the result, as affecting the Secondary rocks, would be the
same.

Thii thiiiningout of the Secondary strata has now been proved
not to be merely hypothetical. At three points, on or near the
presumed line of the oil underground range, the Tertiary and
Cretaceous strata have been traversed in well-sections, and
Palaeozoic rocks found to underlie them at once, with >ut the
intervention of any Triassic, Liassic, or Oolitic stra'a. Thus at

London the presence of red and grev Sand.--tones, apparently of
PaUieozoic age, has been proved under the Chalk at a depth of
l,iI4fe!-t. Again, at Harwich and at Calais, strata of early
Carboniferous age liave been found ako immediately un'er the
Chalk, at depths respective'y of 1026 and 1032 feet. There is

therefore reason to believe that the underground ridge of the
Menihps an 1 the Ardennes pas-es i 1 a 1 ne l^rom Frome through
North Wiltshire, Berkshire, Middlesex, North-east Kent, and
between Calais and Boulogne, at a depth beneath the Secondary
strata of not more than from 1000 to 1500 feet, while the coal-

troughs, which may flank this range on the north would, judging
from the analogy of the structure and reUtion> of the same rocks
at Mous and Valenciennes, be met with at depths very little, if

at all, greater.

To the north of this area it is provable that the thickness of

the overlying rocks is greater ; but we have no m 'ans of knowing
exicily. In Northamptonshire the Great and Inferior Oolites

and the Lias have been found not to exceed together 8S0 feet, at

which depth the New Red Sandstone was reached ; but its

thickness was not proved beyond 87 f:et ; while at Rugby, the
Lias was found to be abjut 905 feet thick, below which 136 feet

of beds of New Red Sandstone were parsed through. Looking
at the proved thinning out fruin north to soudi of the New Red
and Permian strata, there is no reason to suppose that they
would be found of any very great thickne-s in the southern
counties. Even immediately to the s 'Ulh of the known coal-

fields of the Midland counties, the trials for coal have not yet

proved any very great thickness of these rocks. It would seem,
in fact, that the extensive tracts of Chdk. Oolites, and Trias,

forming the substrata of our Midland and Southern counties,

constitute but a compara ively shallow crust filling up the plains

and valleys of Palaeozoic rocks, the great framew.'rk of which
stretches apparently at but a moderate depth under our feet, and
of which the highest ridges only, such as those of the Ardennes
and Mendips, now rise a ove ground.

It is clear, therefore, that in any search for coal, the relation

of the Second .iry and the Palaeozoic groups of rocks to one ano'her
being perfectly independent, the latter must be considered

entirely on their own internal evidence, and apart from the

bearing of the newer rocks covermg ihcm and forming the pre-

sent surface, except po sihly in a feAi cases where o-d lines of

disturbance have proved poiiits of least resistance, and yielded

again, as sugge>ted h\i Mr. Godwin-Austen, to later movements,
which have equally affected the overlying formations.

It may be asked if any corrclaiion can be established between
the coal-measures of Bristol and South Wales and those of

France and Belgium. So far as the identity of any particuhr
bed of coal or of rock, it is impossible, and we should not ex-

pect it ; for the vari dion in all 'he he's of any coal-basin is well

known to be so great and ra|>id, that in the different parts of the

same basin it is often difhcult, and sometimes impossible, to

establish any correlation ; while in adjacent basins, such as those

of Wales and Bristol, or of Hainaut and Liege, such attempts
,\

have, with few exceptions, hitherto utterly failed. There are,
;

hovever, more general fea'ures which serve to show, at all

events, some relationship. The great dividing mas> of from
|

2.O00 to 3 GOO feet of rock called Pennant exists in both the
;

Welsh and Bri.tol coal-field; and the total mass of coal-mea-
sures is not Very different, it being 10,000 to 11,000 feet in the
one, and from S,ooo to 9,000 in the other, and there being in
Wales 76, and in .Somerset 55 workable seams of coal. In the
Hainaut (or Mons and Charleroi) basin, the Measures are 9,400
feet thick, with no seams of coal; in the Liege basin 7,600
fee', wiih 85 seams; and in Westphalia 7,200 leet, with 117
seams. On the other hand, none of our central or northern
coal-basins, with the exception of the Lancashire field, exceed
half I his thickness, and more generally are nearer one fourth.

Further, the marked difference which exists between the northern
coals and tho^e of Wales and .Somerset, the preponderance of '

caking-coals in the north, and of an'hracite, steam, and smiths'
c >al in the south, equally exists between our nortliern coals and
those of Belgium, which latter show, on the other hand, close
affinities with those of Wa'es and Bristol. I am informed by
two experienced Belgian coal-mining engineers and good geo-
logists, who have twice visited our coal-districts, that the only '

coals they found like those of Belgium were the coals of South '

Wales and Radstock—there was the same form of cleavage, the
same ch iracter of measures, and the same fi ness for like econo- 1

mical purposes. Organic remains help us but little, but too
little is yet kn lA'n of their rela ive distribution. The plants are,

as usual, the same ; so also are shells of the genus Aiithracosia,
'

and a number of small Enloinostraca ; whde there is a scarcity

of many of the marine forms which are more common in some \

of our central and northern fields. That, therefore, which best
inilicates the rela'ion between the coil-fields of the south-west j

of Englaid and those of the north of France and Belgium, ij
'

the similarity of mass and structure, uniformity of subjection to

hke physical causes, and identity of relatii n to the underlying
older and to the overljing newer formatioi s.

1

It was in the north that the conditions fitted for the formation i

of coil first set in. The common Stiginaria ficoidcs and various 5

Coal Measure pl.ints appear at the base of the Carboniferous or ,,

in the Tuedian series of Northumberland, which there overlies •.

conformably the Upper Old Red Sandstone ; and productive
beds of coal exist low down in the Mountain- Limotone series. 1

These disappear in proceeding suuthward, and the great produc-
tive coal-series becomes confined to beds overlying the Mdlstone
Grit. If the coal-growth set in earlier in the north, it seems to

have been prolonged farther south, under more favourable con-
ditions, to a later period. What those conditions were—whether
the proximity of a greater Iind-surface, of a I-mg r and greater
subsidence, with more numerous rests—we cannot yet pretend
to say.

Of the prolongation of the axis of the Ardennes under the
south of England there can be little doubt ; nor can there be
much doubt that the same great contortions of the strata, which
in Belgium placed the crown of the anticlinal arch at a height of ,

four or five miles above the level of the base of the accompany- :

ing s\nclinal trough, to the bottom of which the Coal MeasureSj \

descend, and was the cause of similar folds in the Coal Measures '.

of Somerset and Wales, were continued along the whole line of !

disturbance, and that the preservation of detached portions of the
same great supplementary trouih is to be looked for under- .

ground in the immediate area, just as it exists above ground in

the proved area ; for the minor subordinate barriers dividing the
coal-basms can, I c 'Uceive, in no way permanently affect the .

great master disturbance, by which the presence of the Coal
Measures is ruled. Whether, however, admitting that the Coal
Measures were originally present, they have been removed by
subsequent denudation is another question.

( To be continued.

)

SC/ENT/F/C SERIALS
Annakn der ChetiiieundPharmacie, December 1871. A con-

siderable part of this number is occupied by a valuable paper
" On valeric acids from different sources," by Erlenmeyer and
Hell. They prepared isobutyl iodic acid, and from this the corre-

sponding iodide, which they treated with alcoholic potash to con-
vert it into potassic valerate ; the valeric acid from these reactions

had no action on polaiised li|,;ht. They prepared valeric acid

from valerian root, and this also had no rotating action on a
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polarised ray. A series of experiments was made on tlie valeric

fcids obtained from active and inactive amylic alcohols, and also

cii the acid obtained from leucin ; tliis latter is found to rotate

a ray of polarise 1 light to the right, bat not to so great an ex-

tent as the acid which is obtained from the left-handed amylic

alcohol. The acids from isobutyl cyan'de, from valerian root, and

frum inac;ive amylic alcohol, show very great similarity ; whilst the

acids from the active alcohol and from leucin agree in most of

their properties. The valeric acid made from inactive amylic

alcohol is almost certainly isopropacetic acid, and that from the

aclive alcohol is probably methethacetic acid, although the

authors consider that the latter acid might possibly be a molecular

(Ompound of two isomeric acids, such as isobutylformic and
methethacetic acids. Besides this communication, there are

several important physiologico-chemical papers, together with

translations of two others from foreign periodicals.

The American Naturalist for February commences with an

exhaustive account of the Mountains of Colorado by Dr. J. W.
Foster, read before the Ch'cago Academy of Sciences. Mr. E.

L. Greene, in a short paper on the Irrigation and the Flora of

the Plains, shows how a gradual alteration is going on in the

character of the flora of those parts where a system of irrigation

has been established, Typba and other marsh and water plants

supplanting the original inhabitants of the drier plains. Mr.

John G. Henderson, on the former range of the buffalo, brings

forward evidence to show that the buffalo was at a not very remote

period extremely abundant over almost the whole of the Northern

United States, while he thinks that it is doomed in a short time

to become extinct like the great Irish elk, the mastodon, and the

dodo. The remainder of the number is occupied with reviews

and short notes.

A CO.NSIDERABLE portion of the Canadian Naturalist, vol. vi.,

No. 2, is occupied with a report of the Edinburgh meeting of the

British Association. Prof. Dawson continues his no'e on the

Post-pliocene Geology of Canada. Prof II. A. Nicholson (late

of Edinburgh) contributes an article on the " Colonies " of i\I.

Barrande, in which the best account we have yet seen is given of

the celebrated theory of the French pala-ontologist. Dr. J. W.
Anderson has a short article on the Whale of the St. Lawrence ;

Mr. S. W. Ford some no'es on the Primordial Rocks in the

vicinity of Troy, N.Y.; and Mr. E. S. Billings a paper on some

new species of Palxozoic Fossils belonging to the classes

Pteropoda and Brachiopoda.

SOCIETIES AND ACADEMIES
London

Royal Society, March 21.— " New Researches on the Phos-

phoius bases," by Dr. A. W. Hofmann, F. R.S. Ten years since

the author presented to the Royal Society a series of papers on the

remarkable group of phosphorus compounds first discovered by

Then.i.rd in 1847. These researches were devoted to the investi-

gation of the tertiary and quartary derivatives of phosphoretted

hydrogen, exclusively accessible by the methods then known.

Since then numerous attempts have been made to f repare the

primary and secondary phosphines, but with no result until the

present time. The author wishing to obtain pure phosphoretted

hydrogen for lecture experiments, was led to prepare it by the

action of water or soda on the beautiful compound of phos-

phoretted hydrogen and hydriodic acid. The ease with which

this body decomposed led the author to think that it might be

made available for the production of the missing compounds.

For this purpose it was necessary to liberate phosphoretted

hydrogen in the presence of an alcohol iodide under pressure.

This could be done by heating together the phosphonium iodide

and alcohol iodide in presence of some substance capable of

slowly decomposing the former body, such as zinc oxide. This

process yields the alcoholic phosphines, easily giving rise to the

formation exclusively of primary and secondary phosphines. A
further simplification of the process was tried, namely, by

utilising the hydriodic acid from the phosphonium iodide in the

formation of the alcohol iodide to be acted on by phosphoretted

hydrogen. This was accomplished by digesting the phosphonium

iodide with the alcohol ; by this method it was found that only

the tertiary phosphines and the quartary phosphonium com-

pounds already known were produced, but which were more

easily and plentifully obtained by the new than by the old

method. The reactions by which the various groups of phos-

phines are produced from phosphonium iodide aie as follows,

the reaction being assumed to take place in the methyl

series :

—

Primary Phosphines

2CHJ -1- 2 (H3P.HI) + Zn O = aFlCH^) H.P. Ill] +
Zn L, + H2O

Secondary Phosphines

2 CH3T -I- II3P. Ill + Zn O = (CH,)„ HP 4 Zn 1, + H„0

Tertiiry Phosphines

3 (CH3 . HO) + H3P . HI = (CH.,).) P . HI -H 3 ILO

Quartary Phosphonium compounds

4 (CH3. HO) -f H3 P. Ill = (CH.;)^ PI + 4 HjO
The primary and secondary methylic derivative; of phospho-

retted hydrogen are prepared by placing together in a sealed

tube 2 molecules of methylic iodide, 2 molecules of phospho-

nium iodide, and I of zinc oxide. The mixture is heated to

100° for six or eight hours, when the reaction is complete ; on

cooling the tube contains a white crystaline solid, and also a

considerable amount of compressed gas. The crude product of

the reac'ion is first treated with water, which decomposes the

salts of monomethylphosphine, liberating it as a gas, which is

collected in concentrated hydriodic acid ; and secondly with

potash, which decomposes the s^alts of dimethylphosphine, and

liberates the dimethylated phosphine as a liquid. The whole

process must be conducted in an atmosphere of hydrogen, as the

two bodies are powerfully acted on by the oxygen of the air.

Methylphosphine CH3 H,, . P, is a colourless and transparent

gas of a most overwdielming odour, which, by cooling and by

pressure, can be condensed to a colourless liquid floating on water.

It boils at - 14° under a pressure of 07585 metre. At 0° it

began to liquefy at i \ atmospheres pressure, and at 2\ atmospheres

it was entirely liquefied. At 10' liquefaction commenced at 2i

atmospheres and was completed at 4 atmospheres pressure, and

at 20° under a pressure of 4 and A,\ atmospheres. The volume

weight of the gas was determined by decomposing a known weight
^

of the iodhydrate over mercury. Experiment gave the number

24-35, the theoretical value being 24. Methylphosphine is nearly

insoluble in water free from air ; if it contain air the gas disap-

pears, owing to oxidation ; it is rather soluble in alcohol, more

especially at low temperatures; ether dissolves but little at ordinary

temperatures, but at 0° one volume of ether dissolves in less than

70 volumes of methylphosphine. When gently heated in contact

with air it takes fire, as it does also in pressure of chlorine or

bromine. By its union with acids it forms a remarkable series of

salts, distinguished by the remarkable property of being decom-

posed by water.

The chlorhydrate is obtained by mixing methylphosphine with

gaseous hydrochloric acid, the gases at once condense to beautiful

four-sided plates; the iodhydrate CH„ PI is obtained by passing

the gas into a concentrated solution of hydriodic acid ; it can be

crystallised in plates, which may be easily sublimed.

Dimethylphosphine (CH - ) „ H P, obtained as above, is a transpa-

rent colourless liquid which is lighter than water and insoluble in

it ; readily soluble in alcohol and ether. Its boiling point is 25°.

In contact with the air it instantly takes fire, and burns with a

powerfully luminous phosphonis flame. It unites easily with

acids, all its salts being exceedingly soluble. The chlorhydrate

furnishes with platinum perchloride a fine crystalline salt.

Methylphosphine passed into fuming nitric acid is absorbed

and oxidised, with the formation of a new acid, small quantities

of phosphoric acid being also produced. The excess of nitric

acid is removed by evaporation in a water bath, and the phos-

phoric acid by boiling with lead oxide, which forms the lead salt

of a new acid A\hich is soluble in acetic acid, and lead phosphate

which is insoluble. The lead salt is decomposed by sulphuretted

hydrogen, and the acetic acid removed by evaporation, which

leaves the new acid as a ci-yst.i'line mass resembling spermaceti,

melting at 105°. Its composition is found to be CIL, H.^ PO3,

and may be called methylphosphinic acid. It forms two series

of salts, in which Hj and IL are replaced by mei.als. The
primary silver salt ciystallises in beautiful white needles which,

in contact with water, are converted into the secondary salt. The
lead and barium salts of this acid have also been obtained.

Methylphosphinic acid has the same composition as methyl-

phosphorous acid, but they are two absolutely different bodies.

Methylphosphorous acid is an uncrystallisable ephemeral com-

pound, decomposing at a gentle heat into phosphorous acid and

methyl alcohol, whilst methylphosphinic acid may be distilled

without decomposition. _
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Dimetliylphosphinic acid, obtained in a nearly similar manner
to tlie above, is a white crystalline solid, melting at 76', and may
be distilled without change. Its composition is (CHj).^ H POj

;

the silver, lead, and barium salts have been obtained, but do not
crystallise so well as the salts of the last-named acid.

Phosphoretted hydrogen, on treatment with nitric acid, fixes

four atoms of oxygen yielding tribasic orthophosplioric acid,

whilst trimethylphosphine fixes only one atom of oxygen yielding
trimethylphosphine oxide, a body which is no longer capable of
forming saline compounds. We have thus a series of three
bodies which may be looked on as derived from orthophosplioric
acid by the replacement of hydroxyl by methyl :—(H0)3 PO,
orthophosphoric acid

; (CH.,) (H0)„ . PO, methylphosphinic
acid; (CH;,) H0„ . PO, dimethylphosphinic acid

;
(CH.,),, PO,

trimethylphosphine oxide. An analogous series of bodies is

known in the arsenic group.

The primary and secondary ethylic derivatives of phosphoretted
hydrogen are prepared in a precisely similar manner to the methyl
compounds, except that the tubes containing ethyl iodide, phos-
phonium iodide, and zinc oxide, must be heated to 140°—150° for

six hours.

Ethylphosphme (C, H5) H„ . P, is a transparent mobile liquid,

powerfully refractive, ligliter than water, and insoluble in it. It

boils at 25°, and has an overwhelming odour. Its vapour bleaches
lilie chlorine ; caoutchouc placed in it becomes transparent, and
loses its elasticity. It is inflamed by chlorine, bromine, and
nitric acid. It is isomeric with dimethylphosphine previously
described. V/ith acids it forms salts which are crystalline and
are decomposed by water.

Diethylphosphine is a colourless transparent liquid, insoluble
in water and lighter than it. Its odour is very penetrating and
persistent. It boils at 85°, and forms corresponding salts to
dimethylphosphine which are not decomposed by water.
The primary and secondary ethyl phosphines, on oxidation by

nitric acid, yield precisely corresponding products to the methyl-
phosphines already described.

By the action of benzyl chloride, phosphonium iodide, and
zinc o.xide at 160°, the author has succeeded in obtaining the
benzyl phosphine in a similar manner as before described.

Benzyl phosphine, (C; H^) H, P, is a liquid boiling at 180°,

attractipg oxygen with great avidity ; it forms a beautifully cry-
stalline iodhydrate, and also other salts corresponding to those
obtained from melhylphosphine.

Dibenzylphosphine, (C, H-)„ H P, is a crystalline body melt-
ing at 205", which does not oxidise in the air, nor does it form
salts with acids like the corresponding dimethyl and diethyl-
phosphines.

The author has likewise obtained the phosphorus compounds
in the propyl, butyl, and amyl series, the detaUs of which will be
shortly communicated.

Geological Society, March 20—" On the Wealden as a Flu-
vio-lacustrine Formation, and on the relation of the so-called 'Pun-
field Formation' to the Wealden and Neocomian." By C. J. A.
Meyer. In this paper the author questioned the correctness of
assigning the Wealden beds of the south-east of England to the
delta of a single river ; he considered it more probable that they
are a fluvio-lacustrine rather than a fluvio-marine deposit, and
attributed their accumulation to the combined action of several
rivers flowing into a wide but shallow lake or inland sea. The
evidence adduced in favour of these views was mainly as follows

:

—The quiet deposition of most of the sedimentary strata, the
almost total absence of shingle, the prevalence of such species of
moUusca as delight in nearly quiet waters, the comparative
absence of broken shells such as usually abound in tidal rivers,

and the total absence of drift-wood perforated by moUusca in
either the Purbeck or Wealden strata. This Wealden lacustrine

area the author supposed to have originated in the slow and
comparatively local suljsidence of a portion of a land-surface
just previously elevated. He considered that during the Purbeck
and later portion of the Wealden era the waters of such lacus-

trine area had no direct communication with the ocean. The
changes from freshwater to purely marine conditions, which are
twice apparent in the Purbeck beds, and the final change from
Wealden to Necomian conditions at the close of the Wealden,
were attributed to the sudden intrusion of oceanic waters into aa
area below sea-level. The author then pointed to the traces o
terrestrial vegetation in the Lower Greensand as evidence of the
continuance of river-action after the close of the Wealden period.
In the concluding portion of his paper the author referred to the
relation of the Punfield beds of Mr. Judd to the Neocomian and

Wealden strata of the south-east of England. From the se-
quence of the strata, no less than on palajontological evidence,
he considered the whole of the so-called " Punfield formation"
of the Isle of Purbeck to be referable to the Lower Greensand
of the Atherfield section. Mr. Godwin-Austen did not agree
with Mr. Judd in caUing the bed at Punfield the Punfield
"formation ;" it was merely a bed intercalated between beds of .\

a different character below and above. Prof. Ramsay thought j
that the Purbeck strata were connected with lagoons in con- j

tiguity with a large river rather than with inland lakes. These,
\

from time to time, owing to the oscillations of level, were ,1

covered with marine deposits. He did not think that the :

absence of gravelly deposits offered any serious difficulty in re-
garding the Wealden strata as marine. It seemed to him more

i

probable, however, that the sands and clays of the Wealden
were due to some ancient rivers on a large scale, and deposited
at their mouths, though in some spots the beds were subject to
the action of fresh and salt water alternately. He regarded the
Neocomian as, to some extent, a marine representative of the
Wealden, though of later date. Mr. Etheridge recalled the fact
that Mr. Judd had correlated the Punfield fossils with those of
the north of Spain, twenty-two species found in each being
absolutely identical. He argued from this that the extent of the
beds may have been far larger than might be supposed. Prof.
T. Rupert Jones remarked that the Purbeck-Wealden lake theory
had not only been intimated by several previous writers, but had
been illustrated by maps by Messrs. Godwin- Austen and Searles
Wood, Jun. The Chainnan, alluding to the pseudomorphs of .:,

salt mentioned by the author, stated that they had been some-
what compressed, and thus modified in form. They had also '

been found in other beds in the Wealden, He commented on
the extension of the Wealden strata even to the south of JIoscow. :'

In the Oxford and Buckinghamshire area there was evidence of
great denudation of the Purbeck and Wealden beds prior to the
deposit of the Neocomian, so that great changes would seem to 1

have taken place, giving rise to a great amount of denudation
towards the close of the Wealden period. Mr. Meyer agreed
with Mr. Godwin-.\usten and other speakers as to there having
been a certain amount of denudation of the Upper Wealden beds
prior to the deposit of others upon them, but this he regarded as
merely local. It was the absence of shingle rather than of gravel
to which he had alluded in his paper. He thought that there
was a distinction to be traced between the Neocomian of the
north of England and that of the south, and that the middle
beds of one were equivalent to the lower beds of the other.

Zoological Society, March 19.—John Gould, F.R.S., vice-
president, in the chair. The secretary read a report on the ad-
ditions that had been made to the Society's collection during the
month of February 1872, amongst which were specimens of the
Sumatran rhinoceros, two-wattled cassowary, and other rare
animals.—Mr. R. B. Sharpe exhibited some specimens of blue
rock thrushes from Europe and Eastern Asia. After tracing the
different plumages through which rdroiossvp/ius cyaniis passed,
he came to the conclusion that the Eastern blue rock thnish, P.
Siilitar'ms, eventually becomes entirely blue like the European
species, and that the birds usually called P. vianillcnsis and P.
affi}iis are merely stages of plumage of P. solitariiis.—Major
Godwin-Austen exhibited a skin of Ceiiornis blylhii, which had
been obtained by Mr. Roberts, of the Indiaii Topographical
Survey, in the Naga Hills.—Mr. Sclater exhibited and made re-

marks upon a specimen of the American yellow-billed cuckoo
{Coccyztis ni!u-r:cni!iis) which had been obtained near Buenos
Ayres.—A communication was read from Prof. A. Macalister, of
the University of Dublin, containing notes on a specimen of the
broad-he.ided wombat [Phaziolomys latifrons).—A communica-
tion was read from Mr. VV. E. Brooks, of Etawah, India,
containing remarks on the Imperial eagles of India, Aquila
crassipcs and A. hif,isciata.~K paper by Dr. J. E. Gray, F.R.S.,
was read, containing observations on the genus CJulyinys, and
its allies, from Australia.—Sir Victor Brooke, Bart., read a paper
on Ilydivpotcs iiiennis and its cranial characters, as compared
with those of Mosilins moschifcnis and other Cervine forms.

—

Major Godwin-Austen read descriptions of new land and fresh-

water shells which he had recently met with in the Khasi, North
Cachar and Niiga Hills of N.E. Bengal.—Mr. Howard Saunders
read some notes on the introduction of Anscr albatiis of Cassin
into the ICuropean avifauna, and exhibited two examples of that
species lately shot near Wexford in Ireland.

Chemical Society, March 21.—Dr. Odling, F.R.S., vice-

president, in the chair.—The chairman announced that the
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Faraday lecture would be delivered by Prof. Cannissaro on

Thursday, May 30.—A communication from M. Maumerie, of

Paris, was then read by the secretary, in which he denied the

existence of the hyponitrous acid recently discovered by Dr.

Divers (Proceedings of the Royal Society, xix. 425), on purely

theoretical grounds, unsupported by any experiments or analyses.

Dr. Divers, who was present, explained M. Maumerie's theory.

—An interesting discussion took place on theoretical points con-

nected with some remarks made by Dr. Debus, in which he

stated that no organic compound existed, in which the number

of atoms of hydroxy1, HO, was greater than the number of carbon

atoms.

March 30.—The President delivered the annual address, in the

course of which he commented upon the comparatively small

number of papers comnumicated to the Society. The apathy

and lethargy from whicli chemical science in this country is at

present suffering, he believed to be due to a great extent to our

system of university education. After the officers and council

for the ensuing year had been elected, and the usual votes of

thanks proposed, the meeting was adjourned.

April 4. -Dr. Frankland, F.R.S., president, in the chair.

—

Dr. Schorlemmer, F.R.S., delivered a very mteresting lecture

"On the Chemistry of the Hydro-carbons," defining organic

chemistry as the chemistry of hydro-carbons and their_ deriva-

tives. The characteristic propeities of the paraffin, oletine, and

acetyline series, and their relations one to another, were dis-

cussed, also those of the great aromatic group, the speaker point-

ing out the great assistance derived from the atomic theory in

determining both the constitution of isomeric compounds, and

also the relations existing between the various members of the

aromatic series.

Entomological Society, March iS, 1S72.—Mr. F. Smith,

vice-president, in the chair.—R. Meldola was elected a member.

—Mr. Higgins exhibited beautiful species of CdoniidiC from Java,

including some apparently new.—Mr. Bond exhibited a dimor-

phic example of^/tro«j'ir/n leporina, one side of which was coloured

and marked as in typical examples, the other side as in the variety

hnxdyforina, the two forms having at one time been con-

sidered distinct species.—Mr. Smith said that the remarks on

Siberian insects at the last meeting had induced him to make a

minute examination of specimens of the hornet (Vespa crabro]

from Europe, Siberia, and North America, and he found that

individuals from these districts presented no appreciable varia-

tion. The Asiatic V. orientalis was, however, quite distinct.

—

Mr. MiiUer read notes on Scrropalpns striatiis, which beetle he

considered to be a wood-feeder, and especially attached to fir-

wood ; hence its occurrence in a hose-warehouse at Leicester

could only be considered as accidental. —The Secretary read a

long account of the ravages of locusts in South Australia in De-

cember 1871, as related in the South Australian Register for

January 2, 1872. The insects were described as coming in

swarms that darkened the air, eating every morsel of vegetation.

It was found that those individuals that had partaken of leaves

of the castor-oil plant were immediately killed thereby, and

larkspur seemed also inimical to them.—Mr. Home related his

experiences of locusts in India. The castor-oil plant had cer-

tainly no injurious effects upon Indian species, though they were

affected by the leaves of the tamarind-tree.

April I.—Professor Wcstwood, president, in the chair.—Dr.

A. S. Packard, Jun., of Salem, United States, was present

as a visitor.—Professor Westwood exhibited a large spongy

oak-gall found on the ground under an oak, which Mr.

Miilier considered to be the v/ork of Cynips radieis. He further

alluded to the differences existing in tlie genital apparatus of

various species of the genus Cynips, and exhibited drawings

illustrating his remarks. Also, he alluded to the different struc-

ture existing in the antenna of various species of fleas, and main-

tained that these insects formed a distinct order, Apltaniptcra.

Finally ho produced drawings, sent to him by a correspondent,

of a minute Hymenopterous insect of the genus Coceophagiis,

parasitic upon the common Coeens of the orange ;
and he re-

marked that now is the best time for finding the males of Coeens,

and especially of that infesting espalier pear trees.—Mr. Miilier

read notes on the larva; of Anaspis macnlala, which he had ob-

tained from the excrescences or outgrowths on a trunk of brrch.

Mr. Butler read additional remarks on the Perieopntes,

especially referring to species recently described by Dr. Boisdu-

val.—Mr. McLachlan read a paper on the external sexual

apparatus r f the males of the genus Aeentropiis. and exhibited

drawings of this apparatus made from microscopic examination

of individuals from various parts of England and the Continent.

Although there were minute differences, he could find nothingto

indicate, on these characters alone, that more than ona species

existed.

Geologists' Association, March I.—Prof. Morris, vice-

president, m the chair.
'

' On the Geology of Hampstead, Middle-

sex," by Mr. Caleb Evans. Tlie author described the deposits

which had been exposed from time to time during the last few

years in and near Hampstead. The principal^ excavations

noticed were the several drainage works near Child's Hill, on

Hampstead Heath, and in Frognal Lane, and the tunnel on the

Midland Railway under Haverstock Hill. It appeared from

these sections that the Lower Eagshot Sand which caps the hill

passes downwards into a dark sandy clay about 50 feet thick

abounding with fossils, especially Voluta nodosa and Peetnnenlns

deeussatns. The Peetunenlus bed passes down into the London
Clay of ordinary character, which forms the lower part of

Hampstead Hill. The author noticed the great changes in

physical geography which must have taken place during the

time that intervened between the deposition of the Woolwich
series and that of the Lower Eagshot Sand. He considered

that remains of the glacial deposits probably exist on the north

side of the hill. The position of these deposits on an eroded

surface of the London Clay showed the large amount of

denudation that had 'taken place prior to the Glacial epoch.

The author, in conclusion, directed attention to the existing

valleys around and to the north of Hampste.ad, which he con-

sidered had been formed by means of the springs issuing from

the water-bearmg Eocene sand and the glacial gravels. Mr. A.

Bell thought the leaf-beds of the Middle Eocene indicated fresh-

water conditions. Mr. H. Woodward considered the presence

of Zanthopsis in these beds evidence of Marine or Estuarine

origin. He pointed out the great value of the maps and sections

exhibited by Mr. Evans. Prof. Morris spoke of the foreign

equivalents of the London Eocenes, during the deposition of

which great changes of level took place. Though there are no

traces of the Woolwich beds in the Belgian area, these deposits

are represented near Epeinay in France, while the London Clay

forms a considerable area in Belgium. The patches of London

clay on Salisbury Plain indicate the extension of the Lower
Eocene sea over that area, and Eracklesham species are found at

Chertsey. With respect to the Glacial deposits the Professor con-

sidered their importance in Middlesex very considerable, and

thought it not improbable that the towns of Barnet, Hendon,

and Finchley owed their origin to the presence of these deposits.

The physical features of the country north of Hampstead are

different from those south of that place, and this difference is

due to the glacial deposits. Though the valleys of the district

have been formed as we now see them by the rivers, their forma-

tion commenced during the rise of the land from the sea.
—

" On
a recently exposed section at Battersea," by Mr. John A. Coombs.

This was a brief description of a section exposed at the works of

the London Gas Company now in progress near Battersea. The
Thames Valley gravels are cut through and several feet of the

London Clay is exposed. The gravels, which show much false

bedding, yield mammalian remains, but the Cyrena flnminalis

has not been found. Several species of Mollusca have been

found in the clay, but the most abundant fossil is a species of

Echinodermata, the Pentaerinus sub-basaltifo; mis. Mr. Hudle-

ston noticed that at the Law Courts site in the Strand the gravels

were much more ferruginous than those at Battersea, and the

clay immediately underlying the gravels was altered in colour

and character to a much greater depth at the former than at the

latter locality.—Mr. A. Bell thought the Cyrena Jluihi::alis

would never be found in these beds at Battersea, as it belongs he

considered to beds of a different age.

Victoria Institute, February 4.—Mr. C. Brooke, F. R. S.,

in the chair. " Prehistoric Monotheism, considered in relation

to Man as an Aboriginal Savage," being a reply to certain state-

ments made by Sir John Lubbock in his work on Primitive

Man. The paper combated the statements made by that writer,

that man in his original state was a savage and without reli-

gious knowledge, from the results of investigations into the pre-

sent condition of savages, from the earliest authentic records to

be found in various countries, and from the writings of Aristotle,

Herodotus, and others. Mr. Prichard stated that so far as

his inquiries had extended, they confirmed the view taken in

the paper, and the Rev. G. Percy Badger, who gave similar

testimony, in alluding to an apology made by the author of the
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paper, for not quoting Scripture as an authority, stated that
it was perhaps judicious, as it enabled him to refute Sir John
Lubbock's statement on his own ground, though it seemed strange
that the latter should prefer the authority of such as Herodotus,
whose writings betrayed ignorance on several points, for instance,
where he refuses to believe in snow existing in a land so hot
that the inhabitants were black,— to the writings of Moses,
which, as writings even, were of a much hip;her order.

Paris

Academy of Sciences, March 25.—M. Serret presented a
note by M. A. Mannheim, containing geometrical investigations
upon the contact of the third order of two surfaces.— General
Morin read a memoir on the simultaneous employment of elec-
trical induction apparatus and apparatus of deformation of solids,

for the study of the laws of the movement of projectiles, and of
the variation of pressures in the bore of guns.—A memoir was
also read by M. V. Albenque, relating to the theory of rifled

artillery, and treating of the effects of the resistance of the air
upon a solid of revolution animated by a simultaneous movement
(5f rotation.—M. Phillips presented a note by M. Bresse on the
determination of brachistochrones.—A note from Father Secchi
was read, giving an account of injury done at Alatri by lightning
striking a lightning-conductor, and passing from it to large
water pipes.—.A. note by M. G. Volpicelli, on the use of the
proof-plane in theinvtstigation of electrical conditions, was read.—M. Wurtz communicated a note by M. G. Salet, on the ab-
sorption spectrum of the vapour of .sulphur, in which the author
claimed to be the first descrilier of this spectrum, which was
noticed by M. Gernez at the meeting of the Academy on March
iS. He stated that the most perceptible dark lines coincide with
the luminous bands in the si)ectrum of sulphur in the flame of
hydrogen,—A letter from M. Donati to M. Delaunay, on
auroras and their cosmical origin, was read. The author
considers thei^e phenomena to depend on an exchange of
electricity between the sun and ihe planets.—M. Delaunay
announced the discovery at Bilk by M. Luther on the night of
INIarch 15-16 of a new planet of the eleventh magnitude. The
discoverer projioses to name it rdtlio.—The miserable dispute as
to the priority of the invention of the preservation of wines by
heat was continued by M M. Vergnette-Lamotte, Pasteur, and
Thenard.— M. Wurtz presented a note on a new class of com-
pounds of dulcite with the hydracids byM. Bouchardat. These
compounds are crystallisab'e, but rather unstable.—M. Fremy
presented a note by M. Prinvault on the action of bromine upon
protochloride of phosphorus, by which he has obtained some
curious and unexpected compounds.—A note by M. E. Jannetaz
on a new type of idiocyc'ophanous crystals was presented by M.
Delafosse.— .M. C. Robin communicated a note by M. V. Feliz
on the properties of the bones, in which the author stated that
matters injected into the spongy tissues of the bones in the living
subject are absorbed as rapidly as if they were introduced
directly into the veins, from which he in'erred that this spongy
tissue is in direct connection with the veins, and must be regarded
as forming a system of sinuses.—M. Champouillon, in a note
preser,ted by M. Larrey, stated that putrefaction is much more
rapid in the dead bodies of alcoholised subjects than in those of
comparatively sober individuals.— M. C. Robin presented a no'e
by MM. Legros and Onimus containing an account of some ex-
periments on spontaneous generation, in which the authors de-
scribe the production of fermentation within an egg penetrated
with sugar by endosmolic action, and afterwards immersed in a
fermenting solution of sugar. —A note by M. A. Oris containing
general considerations upon the structure of the bark in the
Ericine.-e was communicated by M. Brongniart.—M. A. Baudri-
niont read a paper on the existence of mineral matter in plants,
which contains some interesting results as to the amount of solid
matter in fleshy plants.—M. Roulin presented a note by M.
Triana on the Goiiololnis aiitiliirango, a South American plant,
reputed to furnish a remedy for cancer.—A paper by M. I,.

Vaillant on the fossil Crocodiles of Saint-Gerand-le-Puy was
communicated by M. Mdne-Edwards. The author descrilied
three species, two belonging to the subgenus DiplocYiioiioii (/>.

Katelli Pomel, and/X gracilis n. .sp.), and a true Crocodile allied
to the African species [Croc, laiiiiiiiis n. sp.)

BOOKS RECEIVED
English.—On Bone Setting: W. P. Hood (MacmMlan and Co,)—Tlie

Natural His-ory of the Year : B. B. Woodward (S. W. Partrideel.—Tlie
Journal of Mental Science, No. 4 (Churchill).

of

DIARY
THURSDAY. April II.

RoVAL SociSTV, at S 30.—Researches on Solar Physics - Part 1 1 1. : W. De
La Rue, F R S., 1! Stewart, F. R S , and B. Loe*y.—The Action of
0.\ygen on Copper Nitrate in a Sta^c of Tension : Dr. "Gladstone, F.R S.,
and A. Tiibe.

SociETV OF Antiquaries, at 8.30.—On son
Brittany : Sir H. E. L. Dryden, Bart.

JKthematical Society, at 8—On the Mechanical Dcicription of ceruin
Se.xtic Curv.s: Prof. Cajley, F.R.S.

RovAL Institution, at 3.- Heat and Light: Dr. Tyndall.
London Institution, at 7.30 —On the Distribution of Coal in the Brtish

Islands, and its probable duration : K. Etheridge, F.R S.

FRIDAY, April 12.

ASTRONO.MICAL SocIETV, at 8.

Royal Institution, at g —Rousseau's Infli

J. Morley.

QuEKETT Microscopical Club, at 8.

SATURDAY, April 13.

Royal Institution, at 3.—The Star-Depths : R. A. Proctor.
Government School of Mines, at 8.—On Geology : Dr. CobLold.

SUNDAY, April 14.

Sunday Lecture Society, at 4—On ^ther : the Evidence for its Exist-
ence, and the Phenomena it explains : Prof. W. K. Clifford.

European Th uight :

TUESDAY, AiRii

.t 3--0n Statistics,RovAL Institution, at 3.—On Statistics, Social Sc
Economy : Dr. Guy.

Zoological Society, at 9.—On the Mechanism of the Gizzard of Biids
A. H. Garrod —On a supposed New Monkey from the Sunderbund:

nd Pa'itica

the
East of Calcutta ; Dr. John Ande

Statistical Society, at 7.45.

IVEDNESDAY, April 17.

Society of Arts, at 8.—On the Great Central Gas Company's Works

:

A. Angus Croll.

^°^'\'- ''S^"^~^, °^ Literature, at 8.30 —On the Trade of Phoinicia with
Ophir, Tarshi.h, and Britain : W. S. W. Vaux.

Meteokological Society, at 7.

THURSDAY, April 18.

Royal Society, at 8.30.

Royal Institution, at 3.—On Heat and Li^ht: Prof Tynd.ill, F.R S.

Society of Antiquaries, at 8.30.

Linnean Society, at 8.-- On Begoniell.t. a new genus of Degoniacex : P.of
Uliver.-On th^ee new genera of Malayan plants: frof. Uhvcr.—On
Camellia scolt:a>ta and Terttstramia coriacca : Prof Dyer.

Cheaiicai. Society, at 8.—Notes from the Laboratory of the Andersonian
University; (Jn a Compound of Sodium and Glycerin; ; and On Benzyliso-
cyanate and Isocyanurate : E. A. Letts.

CONTENTS p^r.B
Newspaper .Science
Grisedach's Vegetation of the Globe .=3
Our Book Shelf

'ILetters to the Editor:—
The Adamites. -C. S. Wake .5j
The Aurora of Feb. 4.—A. Buchan ; S. Dix ; F. G. Browkerg 401
On the Colour of a Hydrogen Flame—W. F. Barrett . !• i
Barometric Depressions.—W. H. S iMonck '461
Heig t of Cirrus Cloud.- R.Strachan .

...'.'.'.'..'.
^62

Low Conductivity of Copper Wire ,(/,
A Pelagic floating Fish Ne=t.-J, M Jones ..'..'.''

.al
'•AnOddFish,"-Lieut. J. E Mekyo.x, R.N '.

. 462TheLawof Variation.- A. J. Warner . . . Zli
ActinicPoweroftheElectricLight.—J. J. Murphy, F.G.S.' !

'.

462
Protective iSlimicry

. . g.
Cranial MEASUhEMENTS. By Lawson Tait, F.r'c.'s. '. '.'.'.'.

461One Source of Sicin Diseases Is,
The School of Military Engineering ' ' '

46,
Lyell's Principles of Geology. By T. McK. Hughes F (j S

(IFit/i ntuslratimis.) ' ' ,g
Notes ''.'.'.'.'.'.'.'.

\ \bi
Annual Addre.ss to the Geological Society of London, Fed.

\6,\iT I (Continues). By J. Prestwich, F.R.S 470
Scientific Serials

''

Societies and Academies
471Books Received 1';;

D'-Hv
: : : : : : : : ; :^6

NOTICE
We beg leave to state that we decline to return rejected conununua-

tions, and to this rule -we can make no exception. Communica-
tions respecting Snbscripions or Advertisements must be addressed
to the Publishers, not to the Editor,



NATURE 477

THE SECOND REPORT OF THE ROYAL COM-

MISSION ON SCIENTIFIC INSTRUCTION
AND THE ADVANCEMENT OF SCIENCE

THE Commission has just issued its Second Report,

dealing with the scientific side of the instruction

given in Training Colleges and National Schools, and in

the Science Classes at present conducted by the Science

and Art Department. The report is so long that it is im-

possible to give it in exiaiso. It can, however, be easily

obtained, and it should be read by all interested in one of

the most important questions for England just now. Both

with reference to elementary education and the Science

Classes the present condition of things is fully stated,

and this condition is criticised where, in the opinion of

the Commissioners, criticism is necessary. The provi-

sions of the new code we may refer to as a case in point.

The Report concludes with the following recommenda-
tions :

—

SCIENTIFIC INSTRUCTION IN TRAINING COLLEGES AND
ELEMENTARY DAY SCHOOLS

I. We recommend, as regards the elder children in the

elementary schools, that the teaching of such rudiments

of physical science as we have previously indicated should

receive more substantial encouragement than is given in

the regulations of the new code.

II. We recommend, as regards the younger children

that Her Majesty's Inspectors should be directed to

satisfy themselves that such elementary lessons are given

as would prepare these children for the more advanced

instruction which will follow.

III. We recommend that the mode of instruction of

pupil teachers, the conditions of admission to training

colleges, the duration of the course of study in them, and
the syllabus of subjects taught, should be so modified as

to provide for the instruction of students in the elements

of physical science.

SCIENTIFIC INSTRUCTION IN SCIENCE CLASSES UNDER
THE SCIENCE AND ART DEPARTiMENT

IV. We recommend that the instruction in Elementary

Science Classes under the Science and Art Department,

be so arranged as to work in complete harmony with the

general system of public elementary education, but, at the

same time, we consider it important that the Education

Department and the Department charged with Instruction

in Science shall continue to be co-ordinate.

V. We recommend that a more efficient inspection of

Elementary Science Classes be organised, and that the

inspectors should advise the local committees and report

on :

—

{a) The apparatus of instruction.

{!>) The state of the disciphne and methods.
{c) The general efficiency of the arrangements,

VOL. V.

VI. We recommend that teachers who have already

qualified by passing the May examination in either of

the advanced classes shall continue to be recognised as

qualified to conduct Elementary Science Classes, with

the title of Elementary Science Teacher, and to earn the

grants awarded by the Department of Science and Art

on the results of the examination of their scholars ; but

that this qualification and title shall in future only

be attainable by passing in the first of the advanced
classes.

VII. We recommend that should such arrangements as

are hereinafter set forth for conducting the practical in-

struction of teachers, and for providing for them practical

examination at several centres, be adopted, all elementary

science teachers shall, after such practical instruction, be

admissible to a further examination, which, in all suitable

subjects, shall be practical. We recommend that success

in this examination shall entitle a teacher to a certificate

of Second Grade Science Master.

VIII. We recommend that, as an inducement to

teachers to prepare for and pass this further examination,

payment for results in the case of a Second Grade Science

Master be made at a somewhat higher rate than in that

of the Elementary Science Teacher.

IX. We recommend that an examination, both by
papers and by practical tests, in any group of allied subjects

defined by the Department which the candidate may
select, shall be open to all those teachers who have passed

in the advanced classes, or who have been otherwise

admitted as Science Teachers ; and that success in

this examination shall entitle the candidate to receive

a certificate of First Grade Science Master in that

group.

X. We recommend that a greater capitation grant be

payable in respect of the scholars of a First Grade Science

Master teaching in anygroup of allied subjects with or with-

out assistance, than in respect of the scholars of a Second
Grade Science Master, provided that the Inspector report

that the apparatus is sufficient, and that practical instruc-

tion has been given in each suitable subject.

XI. We recommend that, with a view of maintaining

uniformity of standard in these examinations, they shall

be conducted at the several local centres by the staff of

Examiners acting under the Science and Art Department.

XII. We recommend that the more systematic training

of the teachers of science referred to, be provided for

—

{a) By the adoption of special arrangements for this

purpose in the Science School which has been

referred to in our First Report ; and by the

recognition bythe Department of similar arrange-

ments for the instruction of this class of students

in any University or College, and in Science

Schools as hereinafter described.

{li) By giving to the students of Training Colleges the

opportunity of remaining a third year, during

which scientific instruction may either form a

principal part of the curriculum of such Colleges,

or be accessible in some adjacent College or

School of Science approved as efficient for that

purpose.

XIII. We recommend that the Science and Art Depart-

ment be at liberty to dispense with the preceding exami-

c c



478 NATURE [Apri7 iS,iSy2

nations, and to accord the privilege of First and Second

Grade Science Masters in consideration of University

Examinations in Science, or of a satisfactory course of

study in colleges in which science is taught, as well as in

other cases of obvious scientific qualification.

XIV. We recommend that in schools recognised as

Science Schools, as hereinafter set forth, facilities for the

employment of assistant teachers be afforded as an ex-

periment onalimited scale, some additionbeingmadetothe

emoluments of the teacher in consideration of the instruc-

tion afforded
;
provided the Department be satisfied, on

the report of an inspector, that such assistant teacher has

received practical instruction in subjects in which it is

prescribed, and that he has been actively engaged in

teaching.

To encourage the more advanced scholars to become
assistant teachers under first grade masters in such

schools, a small stipend, rising in successive years, might

be granted on condition that a like sum was raised locally,

subject to such conditions as the Department might deem
expedient. The proportion of assistant teachers should

not exceed one for every fifteen successful scholars in any

science school, and no scholar should be recognised as an

assistant teacher until he has passed in the first division

of the elementary class in the May examination.

XV. We recommend that, with a view of training First

Grade Science Teachers, exhibitions of sufticient value

and in sufficient numbers be offered to elementary science

teachers and to assistant teachers who have served three

years, and passed in the first division of the advanced

class in the May examinations ; and that such exhibitions

should be tenable in any University, College, or Science

School recognised in Recommendation XI 1.

XVI. We recommend that the grants made by the

Science and Art Department for buildings be extended,

under sufficient guarantees, so as to embrace institutions

for scientific instruction, although they may not be built

under the Public Libraries Act, or be in connection with

a School of Art.

XVII. We recommend that grants similar to those

now made for apparatus be given for laboratory and

museum fittings under proper guarantees.

XVIII. We recommend that whenever the arrange-

ments for scientific teaching in any institution shall have

attained a considerable degree of completeness and effi-

ciency, such institution be recognised as a Science School,

and be so organised as to become the centre of a group

of Elementary Science Classes ; and to provide the assist-

ance of First Grade Science Masters, the loan of apparatus

and specimens, and the means of instruction in the labo-

ratories and museums to the more advanced students of

the group.

XIX. We recommend that assistance be given for the

formation and maintenance of such Science -Schools by

special grants, the conditions of which shall be determined

by regulations to be framed by the Science and Art De-

partment.

XX. We recommend that when laboratories are at-

tached to second grade grammar schools in the schemes

issued by the Endowed Schools Commissioners, the

trustees of such schools be encouraged and enabled to

invite the formation of elementary science classes to be

taught therein.

AMERICAN WAR-OFFICE REPORTS

Report on Barracks and Hospitals, with Descriptions of

Military Posts. War Department, Surgeon-General's

Office, Washington, December 5, 1870 ; pp. 525.

Approved Plans and Specifications for Post Hospitals.

Surgeon-General's Office, Washington, July 27, 1871 ;

pp. 14.

'

I
"HESE two documents are intended to fulfil for the

-- United States army the same purpose as the Re-
ports of the Royal Commissions of 1857 and 1863 on the

sanitary state of the British and Indian armies, and the

Report of the Barrack and Hospital Improvement Com-
mission were intended to fulfil for Her Majesty's troops

serving at home and abroad.

The first document contains an excellent general report

by Assistant- Surgeon Billings, followed by adigest ofreports

from the posts of the United States army scattered all

over their territory. These reports, besides dealing with

the general sanitary condition and diseases of troops, are

full of interesting general information regarding local

topography, surface geology, hydrography, meteorology,

and natural history, having reference to 151 points and
districts of the country extending from the lakes to the

mouths of the Mississippi, and from the east of Maine to

the far west of Oregon and California. The reports are

illustrated by topographical plans, showing the outlines of

the more important localities, and also by plans and de-

tails of barrack and hospital arrangements.

The most common diseases to which troops are li.ible

are malarial fevers, catarrhal affections, diarrhcea, and
dysentery. Malaria appears to exist more or less in all

the military " departments," while in Arizona it produces
results of more importance to efficiency than this pest

does in India.

The purely medical details are of more interest to pro-

fessional readers, but it is evident that most of the officers

who have supplied the local information have been fully

alive to the importance of scientific questions generally,

and hence these reports may be advantageously consulted

by persons interested in the physical geography of this

division of the American continent. In Mr. Billing's re-

port the general results of these district inquiries are given,

and the principles of local improvements are discussed.

Those referring to post hospitals are embodied in the
" approved plans and specifications," which show simple,

efficient, and economical, methods of erecting hospitals of

the denomination required. The plans are generally the

same as those proposed by the Army Sanitary Committee
in this country, but they contain one or two of those in-

genious adaptations of principles for which our trans-

atlantic cousins are famous. One of the great difficulties

in American climates is to keep apartments sufficiently

heated and yet to preserve the air from contamination.

In improved barracks and hospitals at home this has

been effected by a peculiar form of fire grate, contrived by
Captain Galton, which, while retaining the advantages of

the open radiating fire, supplies the room with a large

body of fresh air warmed to about 60" F., the chimney
draught being used as a means of removing foul air from

the room. A modification of this contrivance for burning

wood is figured in the report on the Sanitary Improve-
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ment of Indian Stations, drawn up by the Army Sanitary
Committee.

The American contrivance produces the same result in

duphcate by one fire-place intended to be fixed in the

centre of the ward. There are two open fires, one facing

each way. The fresh air to be warmed is passed under
the floor to the space between the backs of the two fires,

and is thence admitted in the room. The arrangement is

simple, and ought to be effective.

It is evident from the reports generally, that much im-

provement is required in existing barracks and hospitals

in the United States, and that overcrowding, defective

ventilation, and other disease causes, still exist there as

they used to do with us. It is a great step towards im-

provement to have an honest statement of defects. We
must congratulate the Surgeon-General's department on
the production of these reports, and express our hope
that the executive authorities may make as good a use of

them as the reporters have done of their opportunities of

acquiring information regarding the stations.

OUR BOOK SHELF
Scottish Meteorology, from 1856 to 1871. Being a con-

tinued monthly and annual representation of the more
important mean results for the whole country, deduced
at the Royal Observatory, Edinburgh, from the sche-

dules of observation by the Observers of the Scottish

Meteorological Society, for the purposes of the Regis-
trar-General of Births, Deaths, and Marriages in Scot-

land. (Edinburgh Astronomical Observations, vol.xiii.)

In the Introduction to this work, the Astronomer Royal
for Scotland tells us that it was undertaken at the request

of Government, the application being to deduce from the

observations taken under the auspices of the Scottish

Meteorological Society, " certain monthly and general

results for each and all of the stations, results supposed to

be important for medical climatology and its influence on
population and national welfare." The ways of statisti-

cians arc mysterious ; it is difficult ttJ understand what
advantage either to medical cHmatology, to agriculture,

or, broadly, to national welfare, is to be derived from the

means here printed, means not only of barometric pres-

sure, but of temperature, rain, and hours of sunshine,

including as they do the observations at some 55 stations

scattered over all Scotland, from the Shetland Islands to

Dumfries, from Aberdeen to Islay—places with peculiari-

ties of climate as distinct as could anywhere be found
within anything like equal distances. We suppose, how-
ever, that there is a use for them ; and, that being the

case, they could not be put before the reader with more
beautiful simplicity and clearness than we here find ; but

as we reflect on the enormous amount of skilled labour

which the reductions must have cost, we cannot help

regretting that meteorology can derive no advantage
from it. With this report for "the purposes of the

Registrar-General" is sewn up one of a very different

and highly interesting character, the detailed observa-

tions of the storm which passed over the North of Scot-

land on October 3, i860. These observations describe very

fully a storm of extraordinary intensity, bursting almost
with the suddenness of a meteor on the northern coasts

;

with such suddenness, indeed, that at several of the

stations where the barometer was registered only at in-

tervals of twelve hours, the whole fall, amounting, it would
seem, to about l"8in., and the subsequent rise, passed
quite unnoticed. One point which has been often, though
not very closely, observed in tropical cyclones, comes out

most distmctly—the remarkable rise of the barometer

beyond the limits of the storm, before and after it, in Scot-
land, in England, and France, about the timeof itsmeridian
passage. The lowest barometric reading anywhere ob-
served was 28 5 ; this leads us to remark that, in tabulat-
ing the conclusions, the force of the wind has been unin-
tentionally much exaggerated, owing, it appears to us,
to a confusion common to all non-nautical minds between
the land scale, which numbers from o to 6, and the Beau-
fort, or sea scale, which numbers from o to 12 ; for the
one is not to be converted into the other by simply
doubling ; and the shore 6, far from being the equivalent
of the Beaufort 12, is more nearly represented by 9 to 10,
or at the outside by 10, which may be considered as cor-
responding to a velocity of about 80 miles an hour. In
the discussion of the observations of this storm, many
points of great interest arise : amongst others, the rela-

tionship between wind and pressure, the howhng of the
wind, and the ascensional motion of the air near the
centre. The curt, able, cautious, and suggestive treatment
of these is such as we might expect from the high standing
of Prof. Smyth, and leaves little to be wished for except
time for meditation.

J. K. L.

The Devintioii of the Compass in Iron Ships considered
practically for Sea Use, and for the Board of Trade
Examinations. By W. H. Rosser. ("London : Long-
mans.)

In this small treatise the Deviation of the Compass in iron
ships is professedly dealt with as a matter of observation,
and distinct generally from magnetic science and the
mathematical investigations based thereon. Mr. Rosser's
long experience both as a " teacher " of officers in the
mercantile marine, and an adjuster of compasses for the
ships of that service, has enabled him to produce a work
calculated to give those with whom he has been so long
associated good practical information. The articles on
the compass equipment of ships and the heeling error are
judiciously given, and rightly occupy a prominent place.
Whilst, however, thus commending the work, it must be
regarded as meeting only a present and passing want

;

for from the absence of many theoretical, but not neces-
sarily abstruse, details, the subject even as presented from
a practical point of view cannot be considered as grasped
with that entirety which certainly belongs to it. Those
theoretical deductions which have been practically con-
firmed are further requisite in the advanced examinations
instituted by the Board of Trade, and are, moreover, to
be found in the several manuals compiled under the Ad-
miralty and Board of Trade auspices.

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. No notice is taken of anonymous
communications. ]

Error in Humboldt's Cosmos
I BEG to call the attention of geometers to what appears to

me to be an inaccuracy in a work, which is, perhaps, the last
which one would suspect to be capable of error—the " Cosmos "

of Humboldt.
In vol. i. p. 293, he says, "I have found by a laborious in-

vestigation, which, from its nature, can only give a maximum
hmit, that the centre of gravity of the land at present above the
level of the ocean is, in Europe, 630 ; in N. America, 702 ; in
Asia, 1,062 ; and in S. America, 1,080 French feet (or 671, 7*48,

1,132, and 1,151 English feet) above the level of the sea." Sir
John Herschel in his " Physical Geography " (Encylop. Britt.)
quotes these numbers of Humboldt as giving the height of the
centre of gravity of these continents

; and adds, " whence it fol-
lows, that the mean elevation of their smfaccs (the doubles of
these) are respectively 1,342, 1,496, 2,264, and 2,302." Heischel's
conclusion is, of course, just, if Humboldt meant what he seems
to say. But at the risk of being thought most presumptuous, I
submit that Humboldt meant the height of the centre of gravity
of the surface of the land ; in other words, the mean height of
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the land ; and by thus misleading Sir John Herschel he has by

a coup de plume doubled all our continents.

1. In the first volume of his " Asie Centrale," p. 165, writing

on " la hauteur moyenne des continents," Humboldt says, "en

cherchant a evaluer I'elevation moyenne de la hauteur des divers

continents, c'est a dire la position du centre de gravite du volump

des terres clevees audessus du niveau actuel des eaux. . .
."

It thus appears that Humboldt used the words " hauteur mo-

yenne," and " hauteur du centre de gravite du volume," as

equivalent expressions, vehich I submit they are not. Had he

said "centre de gravite de la surface," he would have been

right, for that height is the mean height.

2. But though inaccurate in expression, Humboldt could never

be other than right in principle. Fortunately in the " Asie

Centrale " he describes with much detail the process by which

he arrives at his so-called "centre de gravite du volume" ; and the

process legitimately leads to the mean height. He divides the

continent into great areas, which I shall call a-^, a.,, a., . . .

finds the mean height of each
/'i,

/'.,, ^3, . . . by taking the

mean of several ; and then the mean height is

a ^ li-^ + a^b„ + g;) ^3 .

(7i + flj + (73 . . .

A range of mountains he regards as a triangular prism ; and

to find its mass he multiplies tlie area of the base by half the

mem height, and then computes how much this would raise the

whole country if spread over it ; and the former number thus in-

creased i>, as is plain, the mean height.

3. Arago, in his " Astronomie Populaire," cites the labours of

Humboldt with approbation, goes over all the details, adds a

vast number more, and deduces numbers approximately the

same for the mean height of land. Arago, it is to be observed,

invariably uses the phrase " hauteur moyenne." Lilce Humboldt,

he considers that the mean of all the continents lies between goo

and 1,000 feet.

4. Humboldt (Note 360, " Cosmos ") apologises for differing

from La Place, who, he says, made the mean height of conti-

nents iiion- than three titites too great. Now La Place's estimate

was 3,078 feet.

I conclude, therefore, with the greatest deference, that Hum-
boldt's "centre de gravite du volume" is an inaccurate ex-

pression, and that he meant "centre de gravite de la surface," or

mean height. If this be so. Sir John Herschel has jbeen led

into the error of doubhng our continents, which he estimates

at a mean elevation of 1,800 feet.

It is a matter of some importance ; for Sir Charles Lyell

computes that the continent of N. America will be utterly

washed away into the ocean by the ordinary processes of de-

gradation in four and a half millions of years. If, indeed,

this period is to be doubled, we can take a more cheerful

view of the future of that continent. But I greatly fear with

Sir Charles thit it is limited to four and a half «iillions of

years, unless some upheaval of the land shall protect its short

span of existence. JoH.N Carrick Moore
113, Eaton Square, March 28

Conscious Mimicry

The idea of mimicry in animals being induced through the

sense of sight appears to me to deserve more than a passing

notice of M. G. Pouchet's statement that changes of colour in

prawns, to accommodate them to the colour of surrounding

objects, are prevented by removing the eyes of the prawns.

In 1869 I expressed my belief that such was the case, and

endeavoured to embrace a large class of phenomena, as well as

mimicry, withm the same instrumentality. I allude to the

asserted cases of the human or other fojtus being affected through

the sense of sight of the mother. But on ascertaining the views

of many able medical men, as well as of scientific naturalists,

I found opinions so divided on the matter that I did not think it

desirable to pursue further inquiries, nor publish my memoranda
made at the time. I could not bring myself to see that natural

selection alone could produce mimicry. If it were of rare

occurrence it would be called a remarkable coincidence, and

might reasonably be due to selection, but what is really very

general becomes a law, and must be traced to some far more
"regular " influence than nitural selection.

In basing the idea of mimicry in general upon the supposed

act of the fcetas being susceptible through the mother's sense of

sight, one is aware of the critical nature of the ground adopted,

and that possibly nine-tenths of the cases recorded must be put

aside as worthless ; but I have stronj reasoas for believing the

one- tenth at least to have been true.

On the other hand, the experiments of Mr. Leslie on the

caterpillars of Poiitia Kapee, which when enclosed, some in black

and others in white boxes, produced chrysalises respectively

modified to suit the colour of the box ySe. Gossip, 1867. p. 261),

appeir to support my view, as also do those of Mr. Robert

Holland (/l>. p. 279), in which the cocoons of the Emperor
moth spun in white paper were white, while those on soil or in

dead grass were brown. G. IIenslow

The Adamites

Mr. C. Stanil^ni) Waice objects to my remarks on his paper

on the "Adamites," which paper he protes's is "written at least

in a truly scientific spirit." This, I venture to say, is just Mr.

Wake's error. He does not seem to be aware that comparative

phdology has a scientific method, and that words have to be

compared by sound and structure according to fixed and even

strict principles. Mr. Wake comes upon a Sanscrit word pi/ci,

father, and finds in it a primitive root ta, which he compares

with another syllable ta got by cutting in two in the same way
an Arabic verb, 'ata. Had he looked into the structure of San-

scrit, he would have found that pita is the nominative case, and
precisely the one that does not show the real crude-form of the

word, which is pitai; the tar being a suffix. If it is lawful to

compare languages by cutting words up anyhow and finding re-

semblances among the bits, of course connections may be found

between any languages whatsoever. In the same easy way Mr.

Wake finds a relation in Polynesian myth dogy between a divine

being called Taata (by the way, he should have taken the name
in one of its fuller forms, such as Tamata or Tangata), and
another divine being called Tiki. But these are two different

gods with different attributes, why should their names be altered

to make them into one ?

Mr. Wake thinks it nonsense for me to have set up an imaginary

derivation for Paddy and Taffy, as commemorating the same
ancestor Ad or Ta, from whom he traces Akkad and Taata. But
of all ways of testing methods, one of the most useful is to try

whether they can be made to prove transparent nonsense. If

they can, it is evident that the method wants correction. As for

my communication to you being anonymous, it was so for much
the same reason that .\Ir. Wake's name was not mentioned in it,

viz. , that it is best to keep the personal element in the background
in such matters, and the paper itself is the thing to be judged by.

M. A. I.

If your correspondent, " M. A. I.," instead of endeavouring

to negative the conclusions of Mr. Wake's paper "by such

nonsense as the reference to Paddy and Taffy," as the author of

the paper justly observes, had brought forward the word Adam
itself, and shown that, by dividing it into .Id and am, and prefix-

ing its consonant in each case, we obtain Dad and Mam, father

and mother, he might have been held to have been critical, as

well as satirical.

I believe, however, that Mr. Wake is wholly wrong in his

conclusions, simply because his premisses are wholly wrong.

The word Adam has nothing of the meaning oi father in it.

The Ad, which Mr. Wake has so ingeniously made so much of,

should for his argument be the Hebrew Ab, Arabic .4lia, a

father. To suppose that the word Adam has anything of the

meaning of y;;//;tv- in it shows a complete disregard of its root-

meaning. In Hebrew the verb adam means he was red or broken,

and the substantive .4dam means a red or a brrani man. The
word Edom is from the same root, and means the Red land, pro-

bably because Red Sandstone constitutes its principal geological

formation, and even adamah, the ground, is so called because of

its reddish or dark brown colour. The Scripture narrative of the

origin of man is that the Creator formed " the Adam (or man)
of the dust of the adamah (or ground)."

If Mr. Wake's object had been to show that the Adamites

were derived from the earih ox earth-horn, he would have found

little difficulty both by internal and external evidence ; he might

have instanced the autochthones of the Greeks, the homines

(humus, the ground), of the Latins, the yellow-eartli men of the

Chinese, and the red-clay men of the North American Indians.

April IS Bi G. Jenkins
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On the Colour of a Hydrogen Flame

Accepting, for the time being, the experiments of Mr.

Barrett as sufficient proof that a pure hydrogen flame does not

exhibit a blue colour, my "elaborate theory" must, I suppose,

seek refuge under the actinic power of the electric light.

Mr. Murphy refers this actinism to the fact "that the electric

light is /'A/iv-ihan solar light," the blue rays of the sun's liyht

having been abstracted by absorption. This is a bare fact, and

deals solely with the relative prO|-iortions of the different coloured

rays which reach us from the two sources— it conveys no clue to

the reas' n u<Iiy the blue rays have an entity in the first instance.

I would not have it understood that I consider all the liigh

refrangible rays to be due to secondary waves ; but I think it

possible that some, at least, of those emitted from sources of a

very higli temperature may owe tlieir existence to this cause.

Considering for the moment the eleciric light, we have a centre

of the most intense commotion sending off waves in all direc-

tions—a condition necessary, and at the same time eminently

favourable, for tlie production of secondary waves.

With respect to Mr. Barrett's experiments, I intend to repeat

them as soon as I can command the time. The absence of the

higher refrang ble rays in a hydrogen flame does not, however,

affect the mechanical possibility of the fxistence of secondary

waves ; although it would be reasonable to expect their presence

in a pure oxy-hydrogen flame, the amplitude of the disturbed

particles being necessarily very great. A. G. Meeze
Hartley Institution, Southampton, April 15.

Another Aurora

A MAGNIFICENT aurora, scarcely inferior to that of February

4, was observed here on the evening of the loth inst., between
8'' 30'" and gli 30".

The display was at its greatest beauty about gi" o™, when the

crfamy-white streamers attained an altitude of at least 60° above

the N. horizon, and formed a fine contrast with a pale rose-pink

background. The streamers appeared to proceed from behind a

dense mass of stra'us cloud which, although a moderate breeze

was blowing from the S.W., remained almost stationary and un-

altered during the display. The N. horizon was hghted up with

a glow as intense as the early twilight on an evening In June.

With a small direct-vision spectroscope by Browning, I could

see the line in the green near F, but no others. It was remark-

ably bright and sharply defined.

Bedford, April 12 Thos. Gwyn E. Elger

Brilliant Meteor

Yesterday afternoon, whilst standing on the lawn of the

Observatory with my hack to the sun, which was brightly

shining, I saw a splendid meteor fall in the south-east. The
sky at the time was of an intense blue and cloudless, with the

exception of a few cirri in the north and north-west, and the

meteor as seen against it presented the appearance of polished

silver. The flight of the meteor was almost vertical at an altitude

of about 30°, its extent was about 10°, and the trail which seemed

to hang in the air and fade away like the trail of a rocket, was

at the instant of explosion probably 3° in length. There was no

report accompanying its disruption, or it would certainly have

been heard, the neighbourhood being very still at the time.

Immediately on its disappearance I looked at my watch, it

was 4I' 36s r.M. G.M.T.
Had the fall occurred after dark I have no doubt but that the

meteor would have exhibited a magnificent spectacle, for its

brilliancy far exceeded that of the moon as seen by daylight.

During the aurora on the evening of the loth I observed at

9. 16 r.M. a peculiar well-defined patch or short band of bright

red light, the position of which, as seen from here, was N.N.E.
altitude 40° lo 45°. Perhaps other observers may have noticed

it, and their observations will give data which may serve to

assist in determining the true height of the auroral discharge.

The magnetic disturbance on the ich commenced abruptly at

2 r.M., and was greatest during the hours of daylight, so it is

extremely probable, the sky being but partially clouded, that if

the aurora was visible before night, some observers may have

seen it. I cannot say I have ever seen it myself in the daytime,

although I have repeatedly seen cirrus clouds assuming a form

very similar to auroral streamers. However, on looking at the

magnets and finding them undisturbed at the time, I have con-

cluded that no aurora was taking place.

Kew Observatory, April 13 G. Mathu.s WhipI'LE

Tide Gauges

The subject of the tides is now one in which much interest is

taken by the committee of the British Association, and it would

be a great boon to many who are in a position to give attention

to it, if some of your readers would su 'ply a description of a

self registering gauge for recording the heights, which should do
its work effectively and not very expensively. Many plans are

suggested ; the difficulty is to know which is the best.

Vicarage, Fleetwood, April ii James Pearson

NOTES ON THE RAINFALL OF iZji

THE following are a few particulars of the rainfall of

the past year, deduced from daily observations with

Glaisher's (Hall's improved) rain gauge* at Fulwell,t

near Twickenham, Middlesex, the place of observation

being in lat. 51° 26' o" N. long, o'' 20' 53" W.
The orifice, or receiving surface of the gauge, which is

placed horizontally, is 800 inches in diameter (;o'26 in

area), the height of the same above the ground being one
foot, and, as determined by spirit leveUing from Ordnance
E.M., 47 feet above mean sea-level.

The results of the observations have been calculated in

the imperial system, and metric equivalents are placed in

brackets, the use of which (biackets), for the sake of

distinction, has been avoided in all other formulas ; they
have, in each instance, been calculated to two or three

places of decimals, but are here given, so far as is practi-

cable, in whole numbers ; the nearest integer, in each
instance, having been taken ; t/iey have further been

cahulaied upon tlie hypothesis tJtat the rainfall was equally

distributed.

In the following table :

—

a = depth of rainfall in inches \ Total fall

(3 = depth in centimetres
j
per month.

y = number of gallons i Equivalents

S = number of hectolitres \ per acre.
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252 45s_X i7j_ _ nnj^.jj^ Q2. Av. ; hence we may as-
437-5

sume that the entire weight of water which fell on one

square mile was 53°S6,.44X 997-137 ^ ,,449,, 36 tons,

3 5,5540

{-:-. -984 = 1,472,699 milliers). Some idea of this enor-

mous quantity will be afforded by the following illustra-

tions.

The Thames at London Bridge is, at low water, nearly

700 feet wide,* and from 12 to 13 (say i2'5) feet deep.

We will, for the sake of argument, assume the sectional

area throughout to be 700 X 125 = 8,750 square feet.

The amount of rainfall on a square mile was equivalent

to a volume of water corresponding in sectional area to

theThames at London Bridge, and extending J*—^ ' „ =
8750X5280

I '127 miles in length; in other words, it would extend
from London Bridge, past Cannon Street (Railway), South-
warkandBIackfriars (Railway and Road) Bridges, to about
Somerset House, or nearly to Waterloo Bridge.
The same quantity of water would equal the contents

of a river or canal having an uniform width of 20 feet, and
depth of 5 feet—the sectional area being soofeet—extend-
ing nearly 99 miles, or 1 59 kilometres in length.

The cubic contents of a sphere are 5 of that of a cylinder
of the same diameter and altitude. But the altitude being
equal to the diameter, and S of '7854 being "5236, the con-
tents may be expressed as I have arranged it in the follow-
ing formula. Calling A the diameter, and x the cubic
contents required, we have

A^ X -5236 = X,

or the reverse, calling C the cubic contents and x the
diameter required.

\l •C2:!fi'V -5236

By these formukc I have determined that the rainfall

on a square mile—under the conditions mentioned in

paragraph 3—was equivalent to a globe of water 463 ft.

in diameter (approximate), a height exceeding that of the
top of the cross surmounting the dome above the pave-
ment of the churchyard of St. Paul's Cathedral (370 ft. f)
by 93 ft.

The same quantity of water was equivalent to the fol-

lowing :

—

A circular column of water 144 ft. in diameter (corre-
sponding to that of the dome of St. Paul's Cathedral—in-

terior surface^), rising to a height of 3,198 ft.; in other
words, it would be upwards of 8J times the height of the
cross before-mentioned.

Or, with regard to specific gravity :

—

A circular column of lead (cast)§ of the same diameter
(144 ft.—acubicfiot being taken as 7 10 lbs., or 1 1,360 oz.)

containing 4,571,921 cubic ft., and rising to a height of
278 ft.

A circular column of granite (Aberdeen) of the same
diameter, a cubic foot being taken as 2,690 oz.,!j containing

19,307,443 rubic feet, and rising to a height of 1,184 ft.

But perhaps the most remarkable illustration will be
afforded by comparing the weight of this quantity of water
to a corresponding v/eight contained in, say, a num-
ber of railway coal waggons. Railway coal waggons
are constructed to carry, on an average, from eight to ten

tons. Let us assume it as the former of the two, and
the average length of a number of waggons as 16 feet

* I quote this from a paper "On the Rainfall of Devonshire," by W.
Pengelly, Esq.. F.R.S., Scientific Opinion,yo\. i.p. 137. (From the Trans-
actions of the Devonshire Association for the Advancement of Science, 1868.)
The depth is confirmed in the Eiuyclopirdta Byittanica, Vol. xxi p. 163.

t Encyclopedia Brittanica, vol. xiii. p. 670.

X From the Cathedral authorities.

§ " Sprague's Pocket Tables (Architects and Surveyors)," p. q.

II
Ibid.

each from buffer to buffer. It would require no less than
181,142 such waggons to carry a corresponding weight of
coal (or 3,623 heavy trains of fifty waggons each) which
would, when close coupled, i.e., buffer to buffer, extend
over a distance of nearly 549 miles (883 kilometres)
represented very nearly by the distance from London
(Euston Station) to Aberdeen via Rugby, Stafford, Crewe,
Carlisle, Glasgow, and Perth (London and North Western
and Caledonian Railways). An express train, travelling

at an uniform speed of sixty miles per hour, would take
upwards of nine hours to run this distance, in other words,
to pass this number of waggons ; or, if 1 may indulge in

another illustration, this number of waggons would, if

travelling at an uniform rate of twenty-five miles per
hour—which is about the average rate of goods trains

—

be nearly twenty-two hours in passing any given point,

such, for instance, as a station. (Aberdeen is upwards
of 130 miles N.N.E. of Edinburgh by the Caledonian
Railway—Eastern route from London.)
Such a means of illustration as the one 1 have here

set forth may not be considered in all respects strictly

scientific ; it has nevertheless this advantage, it enables
us to comprehend something of the truth and magnitude
of the subject—although dealing with hypotheses—where
mere abstract figures would fail to produce anything like

a similar result. John James Hall

ON CERTAIN PHENOMENA ASSOCIATED
WITH A HYDROGEN FLAME

PHENOMENA of much interest and possibly of
J- future usefulness are associated with the combustion
of ordinary hydrogen.

I. To' study these phenomena free from disturbing
causes three things should be attended to, although the
effects to be described can be obtained without any special

precaution.

(,7) The gas must be stored and purified in the ordinary
way, namtly, by passing into a gas-holder through a
solution of potash, and then through a solution of per-

chloride of mercury or nitrate of silver.

(b) From the holder the gas must be led through red
or black india-rubber tubing to a platinum, or better, a
steatite jet.

{c) And then the gas should be burnt in a perfectly
dark room, and amid calm and dustless air.

II. In this way the flame gives a faint reddish brown
colour, invisible in bright daylight. Issuing from a
narrow jet in a dark room, a stream of luminosity, more
than six times the length of the flame, is seen to stretch

upward from the burning hydrogen. This weird ap-
pearance is probably caused by the swifter flow of the
particles of gas in the centre of the tube. The central
particles as they shoot upward are protected awhile by
their neighbours ; metaphorically, they are hindered from
entering the fiery ordeal which dooms them finally to a
watery grave. Dr. Tyndall has shown that the radia-

tion fro m burning hydogen is hugely ultra-red, and
moreover, that it has not the quality of the radiation from
an elementary body like hydrogen, but practically is found
to be the radiation from molecules of incandescent steam.
So that, except at its base, a hydrogen flame is a hollow
stream of glowing water raised to a prodigious heat.

III. Bringing the flame into contact with solid bodies,
in many cases phospliorescent effects are produced. Thus
allowing the flame to play for a moment on sand paper
and thfn promptly extinguishing the gas, a vivid green,
phosphorescence remains for some seconds. The ap-
pearance is a beiutiful one, as a luminous and perfect

section of the hollow flame is depicted. Similar phospho-
rescence is produced by the flame on white writing paper,
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or on marble, or chalk, or granite, or gypsum, &c. But
no such effect is produced by coal gas, or defiant or

marsh gas. It is evidently a question of temperature, as

oxygen given through coal gas shows the phosphorescence
well.

IV. Far exceeding in generality the effect just noticed

is a really magnificent blue imai^c of the flame that starts

up on almost every substance with Avhich the flame is

brought into contact. I have already drawn attention to

this effect in the Phil. Mag. for November 1865, and in

my letter of last week pointed out how the same effect

has more recently formed the subject of a memoir, pre-

sented through M. Wurtz to the Paris Academy of

Sciences, the author of that paper evidently being unaware
that the subject had already been investigated by myself.

The appearance is as follows : When the hydrogen
flame is brought either vertically or sideways, say, upon a
white plate or a block of marble, there instantly appears a
deep blue and glowing impression of the exact size and
shape of the hollow flame. The moment the gas is extin-

guished, or the flame removed to the slightest distance

from the solid, the effect as instantly ceases. If the flame

be brought successively to the same spot on the solid, the

effect grows fainter and finally vanishes, but instantly re-

appears upon an adjoining portion.

Other combustible gases, such as carbonic oxide, or

marsh gas, or olehant, or coal gas, do not yield this effect,

nor does any lamp flame, luminous or otherwise ; nor is

it obtained in the oxidising flame of an ordinary blow-
pipe ; but it is imperfectly produced in the reducing flame
when coal gas is used ; it is not seen when oxygen is driven

through coal gas, unless the latter be in excess, and it is

poorer and vanishes more quickly with the oxyhydrogen
flame than with hydrogen alone. This blue luminosity is,

therefore, not a question of heat, but some property de-

pending either on (a) the chemical nature of hydrogen, or

on (/3) the physical effect of its radiation. At first I

thought it was the latter, and that it was a new form of

fluorescence, so closely did it resemble those phenomena.
But after a week's incessant experimenting, the true cause
was hunted down, and found to be dependent on the

former effect (a), and in every case ultimately due to the

presence of sulphur. A chemically clean body, or a
freshly broken surface, did not show the blue coloration

;

but after e.xposure for a short time to the air of London,
the substance invariably yielded the blueness ; this, how-
ever, was not the case when the clean surface was
covered by a shade, or exposed to the air of the open
country. The combustion of coal gas and coal fires

yields sulphate of ammonia, a body often deposited

in acicular crystals in the glass tubes in a labora-

tory. Sulphate of ammonia is decomposed by a hydro-
gen flame, and when that salt is brought into contact

with burning hydrogen, it permanently yields the blue

colorescence. Hence this body is probably the main
source of the blueness seen whenever a hydrogen flame

comes into contact with glass tubes or a dirty surface.

This effect must repeatedly have been seen by every one
who has experimented on singing flames.

When the blueness, as is so often the case, is seentinging

the flame itself, without contact with any body, the sulphur

is derived either from the vulcanised tubing, the dust of

which is taken up by the passing gas ; or if the hydrogen be
burnt from the bottle generating it, the blueness is due to

the decomposition of the sulphuric acid spray, as will

be shown further on.

As a chemical re-agent for detecting sulphur, the deli-

cacy of a hydrogen flame is extraordinary. This fact was
estimated as follows :—Pure precipitated silica yields no
tlueness with the flame

; 500 grains of silica were inti-

rr.ately mingled with one grain of milk of sulphur. Less

than a yJuth of a grain of this mixture was thrown on the

surface of pure water or placed upon chemically clean

platinum foil. The water is best, but in either case the

blue colour (absent before) now shot forth on bringing the

hydrogen flame down. Tried again and again with fresh

portions, the effect was very evident, but quickly vanished.

The sulphur in a similar portion of the mixture could not
be detected chemically by nitro-prusside of sodium. The
wonderful sensitiveness of the flams may be still better

seen in another way. Immediately after washing, the

fingers show no colour when brought for a moment into

the flame, but if a white india-rubber tube be touched
ever so lightly, the fingers not only show a vivid blueness,

but for some time any clean object touched by them, such
as platinum foil, shows traces of sulphur by the appearance
of the blue coloration with the flame. A block of melting

ice continually weeps itself freefrom dust, and thus presents

an excellent surface upon which to try the foregoing experi-

ment. Or a plate of platinim, after heating to redness, may
be written over with a stick of sulphur. If kept covered,

the invisible letters may long after be traced out by sweep-

ing the hydrogen flame over the surface of the platinum.

Examined through a prism, the blueness derived from
any source shows blue and green bands, similar to the

spectrum of sulphur, but 1 have noticed also a red band.

This mode of obtaining a sulphur spectrum suggests fur-

ther inquiry. White marble smeared over with a bit of

sulphur, or with vulcanised rubber tubing, is a convenient

source for obtaining the effect at pleasure.

Some sulphates and sulphides show the blueness with

the flame, and are evidently decomposed by the hydro-
gen. Thus sulphate of soda gives no blue appearance,
whilst sulphate of ammonia, or alum, does.

V. Various liquids were tried in contact with the flame.

Sulphuric acid was very notable. Here a magniricent
blue effect was observed. For persistence and brilliancy

of the colour, this experiment leaves nothing to be desired
;

the spectrum is very fine. If the liquid is in a glass dish

when the flame is brought vertically down, the blueness
lights up the glass in a lovely manner.*

VI. But the presence of sulphur is by no means the

only body that a hydrogen flame reveals. The least trace

of phosphoj-us is detected by the production of a vivid

green light. It is striking to notice the wonderful sub-

division of matter in these experiments, and how an
immeasurable trace of an element can evoke pronounced
and apparently disproportionate effects.

Might not this ready detection of minute quantities of

sulphur and phosphorus be of use in the manufacture of

iron ; and might not hydrogen introduced into the molten
metal be employed for the removal of these great enemies
of the iron worker ^ I speak ignorantly.

VII. Among the range of substances I have tried, tin

was found to yield the most conspicuous effect, after the
bodies named. A fine scarlet colour is almost instantly

produced when the hydrogen flame is brought into con-
tact with tin or any alloy of tin. Tin is somewhat
volatile, and its spectrum is rich in red rays; The tin

must be clean ; or the sulphur blue, which is much brighter,

will mask the effect. A charming experiment may be
made by partially scraping a soiled surface of tin ; the

blue and the scarlet colours mingle, and a lovely purple
is the result. When a trace of phosphorus is present
there may be obtained a green belt encircling a rich blue,

then a purple zone, and finally a glowing scarlet at the
root of the flame. These colours, it must be remembered,
are not imparted to the flame, but reside on the surface

of the body which the flame touches. And where the
combustion of the hydrogen is complete, as in the upper
part of the flame, or in the luminous stream referred to

(11.), these effects are not produced, they are bestdeveloped
at the root of the flame.

VIII. Passing from liquids and solids, I next tried

gases in contact with the flame of hydrogen. Many gases
imparted a colour to the flame, but here the effect was

* With all liquids, but best with mercury, a fine musical note can be ob-
tained by causing the jet to dip just below the surface of the liquid.
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different to that previously noticed. The whole flame was
tinged with the colour imparted to it. A mere trace of

hydrochloric acid gas imparts a reddish brown to the
flame ; ammonia gas gives a yellow, and burns freely.

It is striking to note the combustion of ammonia gas
rising from an unstopped bottle that contains the usual
solution and which is placed below the flame.

But carbonic acid gas yields the most striking result in

contact with the flame. A pale lilac tinge is instantly

produced by a stream of this gas. This, I imagine, is

due to the decomposition of the carbonic acid by the
hydrogen, and the production and combustion of carbonic
oxide. For it is at the lower part of the flame that the
effect is most marked. One per cent, of pure carbonic
acid admitted to a jar of air, can be detected on holding
the jar over the flame. The breath, of course, shows the
effect most strikmgly.

IX. Here then is an eminently practical method of noting
the presence of vitiated air in rooms or public buildings.

A continuous hydrogen apparatus might be employed
with a wash bulb attached. The flame might be burnt
from a brass burner or lava jet, placed within a blackened
tin cylinder. Opposite the flame a hole might be pierced
in the cylinder, and closed by a lens for better viewing
the flame within. As soon as the atmosphere in a room
becomes unpleasantly vitiated the flame would indicate

the fact by its changed colour. A similar apparatus
might likewise be employed by miners : in metal mines as
a warning against impure air, and in coal mines as a de-

tector of Are damp. In this latter case the ends of the
cylinder could be covered with wire gauze.
To this practical aspect of the question 1 am now giving

such little leisure as I possess.

The results thus briefly described demonstrate

—

1. That the combustion of hydrogen exhibits some
physical peculiarities, and produces phosphorescence on
many substances with which it comes in contact.

2. That the blueness so often seen in a hydrogen flame
is due to the presence of sulphur, derived either from the
vulcanised lubbcr tubing, or from atmospheric dust, or
from the decomposition of the sulphuric acid spray from
the generator.

3. That a flame of hydrogen forms an exceeedingly

delicate re-agent for the detection of sulphur or phos-
phorus, and possibly also of tin.

4. That many sulphates, and also carbonic acid, are

apparently decomposed by a hydrogen flame.

5. That a hydrogen flame is further a test for the pre-

sence of some gases, notably carbonic acid.

6. That these results are capable of practical applica-

tion. W. F. Barrett
International College, Spring Grove, W.

THE INHABITANTS OF THE MAMMOTH
CAVE OF KENTUCKY

Cru.staceans and Insects

[Concluded from page 448)

NT EXT to the blind fish, the blind crawfish attracts the
-"^ attention of visitors to the cave. This is the Cambarus
pcllucidiis (Fig. 10, p. 4S6, from Hagen's monograph of the

North American Astacida') first described by Dr. Tell-

kampf. He remarks that " the eyes are rudimentary in the

adults, but are larger in the young." We might add that

this is an evidence that the embryo develops like those of

the other species ; and that the inheritance of the blind

condition is probably due to causes first acting on the

adults and transmitted to their young, until the produc-
tion of offspring that become blind becomes a habit. This
is a partial proof at least that the characters separating

the genera and species of animals are those inherited from
adults, modified by their physical surroundings and adap-

tations to changing conditions of life, inducing certain

alterations in parts which have been transmitted with
more or less rapidity, and become finally fixed and
habitual. Prof. Hagen has seen a female of Cambarus
j5'rt;/o/i'/z from Mammoth Cave, "with the eyes well de-
veloped," and a specimen was also found by Mr. Cooke.
Prof. Hagen remarks that " C. pclhuidus is the most
aberrant species of the genus. The eyes are atrophied,
smaller at the base, conical, instead of cylindrical and
elongated, as in the other species. The cornea exists, but
is small, circular, and not faceted ; the optic fibres and
the dark-coloured pigments surrounding them in all other
species arenot develoLcd." It seems difficult for one to

imagine that our blind crawfish was created suddenly,
without the intervention of secondary laws, for there are

the eyes more perfect in the young than the adult, thus
pointing back to ancestors unhke the species now ex-

isting. We can now understand, why embryologists
are anxiously studying the embryoL'gy of animals to

see what organs or characteristics are inherited, and what
originate de novo, thus building up genealogies, and form-
ing almost a new department ot science,—comparative
embryology in its truest and widest sense.

Of all the animals found in caves, either in this country
or Europe, perhaps the most strange and unexpected is

the little creature of which we now speak. It is an Isopod
crustacean, of which the pill bugs or sow bugs are ex-

amples. A true species of pill bug {Titanethes albus
Schiodte) inhabits the caves of Carniolia, and it is easy to

believe that one of the numerous species of this group may
have become isolated in these caves and modified into its

present form. So also with the blind Niphargus stygius

of Europe, allied to the fresh water Gammarus so abun-
dant in pools of fresh water. We can also imagine how
a species of Asellus, a fresh water Isopod, could represent

the ldoteid;r? in our caves, and one may yet be found;
but how the present form became a cave dweller is diffi-

cult of explanation, as its nearest allies are certain species

of Idotea which are all marine, with the exception of two
species : /. entonion, living in the sea and also in the

depths of the Swedish lakes, as discovered by Loven, the

distinguished Swedish naturalist, while a species repre-

senting this has been detected by Dr. Stimpson at the

bottom of Lake Michigan. Our cave dweller is nearly

allied to Idotea, but differs in being blind, and in other

particulars, and may be called Ccccidotea stygia* (Fig.

II side view, enlarged; Fig. 12 dorsal view ; b, inner

antenna ; c, ist leg.) It was found creeping over the fine

sandy bottom, in company with the Campodea, in a shal-

low pool of water four or five miles from the mouth of the

cave.

This closes our list of known articulates from this and
other caves in this country, the result of slight explora-

tions by a few individuals. The number will doubtless be
increased by future research. It is to be hoped that our

western naturalists will thoroughly explore all the sinks

and holes in the cave country of the western and middle
states. The subject is one of the highest interest in a
zoological point of view, and from the light it throws on

' Generic characters. Head large, mucli thicker than tlie body, and
as long as broad : subcylindrical, rounded in front. No eyes. First an-

tenna:: slender, S-jointed (2nd antenna; brolcen oft"). Abdominal segments
consolidated into one piece. Differs chiefly from Idotea, to which it is

otherwise closely allied, by the 8-jointed (irstead of 4-jointed 1st (inner)

antenna;, the very large head, and by the absence of_ any traces of the

three basal segments of the abdomen usually present In Idotea.^ Specific

characters. fcody smooth, pure white : tegument thin, the viscera ap-

pearing through. Head as wide as succeeding segment, and a little more
than twice as long. Inner antennse minute, slender, the four basal joints

of nearly equal length, though the fourth is a little smaller than the basal

three, remaining four joints much smaller than others, being one-half as

thick and two-thirds as long as either of the four basal jomts ; ends cf

last four joints a little swollen, giving rise to two or three hairs ; termini!

joint ending in a more distinct knob, and bearing five hairs. Segment of

thora.\ very distinct, sutures deeply inci-ed : edges of segments pilose :

abdomen flat above, rounded bthind, with a very slight median projec-

tion : the entire pair of gills do not reach to the end of the abdomtii,
and the inner edges diverge posteriorly. Legs long and slender, ist pair

shorter, but no smaller than the second. Length '25 inch.
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the doctrine of evolution. Prof. Schiodte, the eminent
Danish aoologist, has given us the most extended account
of the cave fauna of Europe, which has been translated
from the Danish into the Transactions of the Entomolo-
gical Society of London (new scries, vol. i., 1851).

A pertinent question arises as to the time of the forma-
tion of these caves and when they became inhabitable.

As previously stated, the caves of the western and middle
States are in lower Carboniferous limestone rocks, though
the Port Kennedy cave explored by Wheatley and Cope *

is in the Potsdam limestone. They could not have been
formed under water, but when the land was drained by
large rivers. This could not have occurred previous to

the Triassic period. Prof. Dana in his '• Manual of

Geology " shows that the Triassic continent spread west-

ward from the Atlantic coast " to Kansas, and southward
to Alabama ; for through this great area there are no
rocks more recent than the Palteozoic." " Through the
Mesozoic period (comprising the Triassic, Jurassic, and
Cretaceous periods) North America was in general dry
land, and on the east it stood a large part of the time
above its present level." Though at the close of these
periods there was a general extinction of life, yet this was
not probably a sudden (one of months and even years),

but rather a secular extinction, and there may be plants
and animals now living on dry land, which are the lineal

descendants of Mesozoic and more remotely of Carbo-
niferous forms of life. So our cave animals may possibly
be the survivors of Mesozoic forms of life, just as we find

now living at great depths in the sea remnants of Cre-
taceous life. But from the recent explorations in the
caves of Europe and this country, especially the Port
Kennedy cave, with its remarkable assemblage of verte-

brates and insects, we are led to believe from the array
of facts presented by Prof. Cope that our true subter-

ranean fauna probably does not date farther back
than the beginning of the Quaternary, or post- Pliocene,

period. We quote his " general observations " in his

article on the Port Kennedy fauna :

—

" The origin of the caves which so abound in the lime-

stones of the Alleghany and Mississippi valley regions, is

a subject of much interest. Their galleries measure many
thousands of miles, and their number is legion. The
writer has examined twenty-five, in more or less detail, in

Virginia and Tennessee, and can add his testimony to

the belief that they have been formed by currents of

running water. They generally extend in a direction

parallel to the strike of the strata, and- have their

greatest diameter in the direction of the dip. Their
depth is determined in some measure by the softness of

the stratum whose removal has given them existence,

but in thinly stratified or soft material, the roofs or large

masses of rocks fall in, which interrupt the passage be-

low. Caves, however, exist when the strata are horizon-

tal. Their course is changed by Joints or faults, into

which the excavating waters have found their way.
" That these caves were formed prior to the post-Plio-

cene fauna is evident from the fact that they contain its

remains. That they were not in existence prior to the

drift is probable, from the fact that they contain no re-

mains of life of any earlier period so far as known, though

in only two cases, in Virginia and Pennsylvania, have
they been examined to the bottom. No agency is at

hand to account for their excavation, comparable in

potency and efficiency to the floods supposed to have
marked the close of the glacial epoch, and which Prof
Dana ascribes to the Champlain epoch. An extraordinary

number of rapidly flowing waters must have operated

over a great part of the Southern States, some of them
at an elevation of fifteen hundred feet and over (perhaps

two thousand) above the present level of the sea. A cave

ably not come under the head of cave insects.

.vill bi; found in the Proc.
there enumerated would prob-

in the Gap Mountain, on the Kanawha river, which I ex-

plored for three miles, has at least that elevation.
'' That a]territory experiencing such conditions was suit-

able for the occupation of such a fauna as the deposits
contained in these caves reveal, is not probable. The
material in which the bones occur in the south is an im-
pure limestone, being mixed with and coloured by the red
soil which covers the surface of the ground. It is rather
soft but hardens on exposure to the air.

" The question then remains so far unanswered as to

whether a submergence occurred subsequent to the de-
velopment of the post-pliocene mammalian fauna. That
some important change took place is rendered probable
by the fact that nearly all the neotropical types of the
animals have been banished from our territory, and the
greater part of the species of all types have become ex-

tinct. Two facts have come under my observation which
indicate a subsequent submergence. A series of caves or
portions of a jingle cave once existing on the south-east
side of a rang.^ of low hills among the Alloghany moun-
tains in WytUe Co., Virginia, was found to have been
removed by denudation, fragments of the bottom deposit
only remaining in fissures and concavities, separated by
various intervals from each other. These fragments
yielded the remains of twenty species of post-Pliocene
mammalia." This denudation can be ascribed to local

causes, following a subsidence of uncertain extent. In a
cave examined in Tennessee the ossiferous deposit was in

part attached to the roof of the chamber. Identical

fossils were taken from the floor. This might, however,
be accounted for on local grounds. The islands of the

eastern part of the West Indies appear to have been
separated by submergence of larger areas, at the close of
the period during which they were inhabited by post-

Pliocene mammalia and shells. The caves of Anguilla
include remains of twelve vertebrates,f of which seven
are mammalia of extinct species, and several of them are

of large size. These are associated with two recent
species of molluscs. Turbo pica and a Tiidora near
pupaforinis. X As these large animals no doubt required

a more extended territoi7 for their support than that re-

presented by the small island Anguilla, there is every
probability that the separation of these islands took
place at a late period of time and probably subsequent
to the spread of the post-Pliocene fauna over North
America."

I think the reader will conclude from the facts Prof. Cope
so clearly presents, that the subterranean fauna of this

country does not date back beyond the Quaternary period.

These species must have been created and taken up their

abode in these caves (Mammoth Cave and those of Mont-
gomery County, Virginia) after the breccia flooring their

bottoms and containing the bones of Quaternary animals
had been deposited ; or else migrated from Tertiary caves
farther south, which is not probable, as it has been pre-

viously shown that those blind animals inhabiting wells

immediately die on being exposed to the light. (British

Sessile-eyed Crustacea, i. p. 313. Though this is true of

the Gammands, Mr. Putnam tells me that a blind craw-
fish lived several days in a bottle of water exposed to the
hght, and is thus as hardy as any crustacean.)

See Proceed. Amer. Phil. Soc, 1869, 171.

t Loc. cit. 1869, 183 ; 1870, 60S. A fourth species of gigantic Chinchillid
has been found liy Dr. Rijgersma, which may be called Loxojnyltts \lnad-
7ans Cope. It is represented by portions of jaws and teeth of tliree indivi-

duals, it is one of the largest species, equalling the L. latidens, and has
several marked characters. Thus the roots of the molars are very short,

and the triturating surface oblique to the shaft. The roots of the second
and fourth are longer than those of the first and third. The last molar has
four dental columns instead of three as in the other Loxotttyli, -nd is tri-

angular or quac'rant-shaped in section : the third is quadrangular in section,

and has three columns. The second is the smallest, being only '6 the length
of the subtriangular, first. Length of dental series m. '063 or 2

'5 inches.

Palate narrow and deeply concave. There is but little or no lateral cony tric-

tion in the outlines of the teeth ; the shanks are entirely stra'ght. In its

additional dentinal column, this species approaches the genus Aiublyrhiza,
The large Chinchillas of Anguilla are as follows, Loxo7fiyli4S longidens^ Z-
latidens^ L. quadranSy and Atublyrkiza initridata,

X See Bland, Proceed, Amer, Phil, Soc, 1871, 58.
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Assuming, on the principles of evolution, that the cave
animals were derived from other species changed by
migration from the outer world to the new and strange
regions of total darkness, it seems evident that geologi-
cally speaking, the species were suddenly formed, though
the changes may not have been wrought until after several
thousand generations. According to the doctrine of natural
selection, by which animal species pass from one into
another by a great number of minute variations, this time
was not sufficient for the production of even a species, to
say nothing of a genus. But the comparatively sudden
creation of these cave animals affords, it seems to us, a
very strong argument for the theory of Cope and Hyatt, of

ri. i^-Camlr.i, ,!:/; limn/ ,-.

creation by acceleration and retardation. The strongly
marked characters which separate these animals from
their allies in the sunlight, are just those fitting them for

their cave life, and those which we would imagine would
be the first to be acquired by them on being removed
from their normal habitat.

On introducing the wingless locust, Cciithophilns macn-
lattis into a cave, where it must live, not under stones, but
by clinging to the walls, its legs would tend to grow longer,
its antennas and palpi would elongate and become more
delicate organs of hearing as well as touch,* and the body
would bleach partially out, as we find to be the case in

* After writing this article, and without the knowledge of his views, we
turned to Darwin's " Origin of Species " to learn what he had to say on the
origin of cave animals. He attributes their loss of sight to disuse, and re-
marks :

—'

' By the time an animal has reached, after numberless generations,
the deepest recesses, disuse will on this view have more or less perfectly ob-

Hadena-cus subtcrranetus and sty^^iiis. The Carabid beetle,

Anopthalmus, extending farther into the cave, would lose

its wings (all cave insects e.xcept the Diptera have no
wings, elytra excepted) and eyes, but as nearly all the

family are retiring in their habits, the species hiding under
stones, its form would not undergo further striking modi-
fication. So with the blind Campodca, which does not

differ from its blind congeners which live more or less in

the twilight, except in its antennx- becoming longer. The
blind Adelops, but with rudiments of eyes, does not greatly

depart in habits from Catops, while on the other hand the

remarkable Stagobius of the lllyrian caves, which according

to Schiodte spends its life in crawling ten to twenty feet

above the' floors over the columns formed by the stalactites

to which unique mode of life it is throughout perfectly
adapted, is remarkably different from other .Silphids. Its

legs are very long and inserted far apart (the prothorax
being remarkably long), with surprisingly long claws, while
the antenna;, again, are of great length and densely clothed
with hairs, making them most delicate sense organs." So
also are the limbs of the false scorpion, and the spider and
pill bug (Titanethes) of remarkable length.

But the modifications in the body of the Spirostrephon
are such that many might deem its aberrant characters as
of generic importance. It loses its eyes, which its nearest
allies in other, but smaller, caves possess, and instead
gains in the delicate hairs on its back, which evidently
form tactile organs of great delicacy ; the feet are remark-

hterated its eyes, and natural selection will often have effected other changes,
such as an increase in the length of the antenna; or palpi, as a compensation
for blindness." (5th Amer Edit, p. 143.) We are glad to find our views as to
the increase in the length of the antennae and palpi compensati.ig for the loss
of eyesight, confirmed by Mr. Dar^vin.

* Schiodte remarks that * it is difficult to understand the mode of life of
Stngolnus troglodytes, or how this slow and defenceless animal can escape
being devoured by the rapid, piratical Arachnidans, or find adequate support
on columns, for inhabiting which it is so manifestly constructed. We are led
in this respect to consider the antenna;. Whatever significance we attach to
those enigmatical organs, we must admit that they are organs of sense, in
which view an animal having them so much developed as Stagobins, must
possess a great advantage over its enemies, if these be only Arachnidans. Its
cautious and slow progress, and its timid reconnoitring demeanour, fully in-
dicate that it is conscious of life being in perpetual danger, and that it endea-
vours to the utmost to avoid that danger. Darkness, which always favours
the pursued more than the pursuer, comes to its aid, especially on
excavated surface of the columns,"
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ably long, as also the antennas. These are not new forma-
tions, but simply modifications apparently, by use or dis-

use of organs present in the other species. The aberrant

myriopod and Stagobius are paralleled by the blind fish,

an animal so difficult to classify, and so evidently adapted
for its abode in endless darkness. And as an additional

proof of the view here taken that these cave animals arc

modified from more or less allied species existing outside

of the caves, we have the case of the crawfish, whose
eyes (like those of the mole), are larger in the young than
in the adult, indicating its descent from a species endowed
with the faculty of sight, while in the adult the appendages
are modified as tactile organs so as to make up for its loss

of eyesight, in order that it may still take its prey.

We thus see that these cave animals are modified in

various ways, some being blind, others very hairy, others

with long appendages. All are not modified in the same
way in homologous organs ; another argument in proof of

their descent from ancestors whose habits varied as those
of their out-of-door allies do at present. Had they been
specially created for subterranean life, we should have
expected a much greater uniformity in the organs adapting
them to a cave life than we actually find to be the case.

Another fact of interest in this connection is the circum-

stance that these cave species breed slowly, being remark-
ably poor in individuals ; they are nearly all, except the

wingless grasshoppers, extremely rare. Did they breed as

numerously as their allies in the outer world, the whole
race would probably starve, as the supply of food even for

those which do live is wonderfully limited.

It is now known that animals inhabiting the abysses of

the sea are often highlycoloured : light must penetrate there,

for we know that were the darkness total they would be
colourless like the cave insects.

In view of the many important questions which arise in

relation to cave animals, and which have been too imper-

fectly discussed here, we trust naturalists the world over

will be led to explore caves with new zeal, and record their

discoveries with minuteness, and the greatest possible

regard to exactness. The caves of the West Indian

Islands should first of all be carefully explored. Also

those of Brazil, those of the East Indies, and of Africa,

while fresh and more extended explorations of our own
Mammoth Cave should be made, perhaps by a commission

acting under Government or State authority, in order that

the most ample facilities may be afforded by the parties

owning the cave. A. S. Packard

PROPOSED GRAND AQUARIUM FOR
MANCHESTER

''PHE Manchester Examiner and Times of April 2 gives
-l a long account of a Grand Marine Aquarium which

it is proposed to build at Manchester, and which shows the

interest which is felt in scientific studies in the northern

capital. From this article we have made the following

extracts, as showing the complete scale upon which every-

thing is proposed to be carried out.

The funds are to be raised by a company started

under the superintendence of a number of gentlemen

resident in the city who are interested in marine zoology,

and desire to promote scientific education in all its

branches. The building will contain all the recent im-

provements shown to be necessary at the Crystal Palace

and Brighton Aquaria, and will be rectangular in shape,

1 20 ft. long and 70 ft. wide. This space will be divided

into two side galleries, each 120 ft. long and 15 ft. wide,

separated from the central saloon by a light screen.

Running along one side of each of these galleries will be

a series of tanks, about eighty in number, forty in each

gallery, varying in capacity from 300 to 3,000 gallons, and
the roofs will be so arranged that the light- will pass

through the water at an angle of about forty-five degrees

to the spectators, thus rendering distinctly visible the
living inhabitants and plants contained in tie grotto-like

tanks. The grand saloon will be also 12c ft. long by
40 ft. wide, supporting on light iron columns an open
panelled roof. All the windows will be so arianged as to

admit only the exact quantity of light requind, as it is

found that an excess of light acts upon the higier marine
plants and animals in a manner directly conttary to its

action upon terrestrial life. It blanches them in a similar
manner as ordinary plants are blanched by beinj earthed
up. The most brilliant coloured marine plants ire those
which live in comparative darkness. The granc saloon
will contain two tanks— the largest that have y«t been
constructed—one at each end of the room, 30 f. long,
left, wide, and 8 ft. deep, capable of containing each
15,000 gallons of water, and in which the largest -.peci-

mens of fish found in the British seas will find ample loom
to display themselves. These tanks will have also a
polished plate-glass frontage of great strength, throvgh
which the animals can be well seen.

In order to accommodate the inhabitants of what is

called the littoral zone round our coasts, a series of sha^i.

low tanks, varying in capacity from 20 to 200 gallons, wil.

be erected, in which the animals can be seen either front

the surface of the water or through the transparent fronts,

\

and by an ingenious contrivance the supply of water will
'

be so regulated as to afford in every respect tidal currents.

Besides these there will be other tanks at the back of the
exhibition tanks for reserve stocks, and in the basement
cisterns to hold a reserve supply of 60,000 gallons of sea
water.

Such are the contemplated arrangements for marine,
animal, and vegetable life ; but in addition to these the
inhabitants of our brooks, ponds, c&c, will not be for-

gotten, and a series of table aquaria will be provided :

while the larger inhabitants of our rivers and lakes will

swim in an ever-flowing river and pond supplied by foun-
tains, and placed in the centre of the grand saloon. Such
is a brief description of the proposed Manchester Grand
Aquarium, which, it is hoped, will both be a success in a
scientific, as well as a pecuniary point of view. Mr. B.
Hooper, a well-known naturalist, has been engaged as
curator of the Aquarium. A site for the Aquarium has
been obtained in the vicinity of the Alexandra Park, and
it is proposed to open it on Saturdays and Mondays at an
admission fee of id. ; on Tuesdays, Wednesdays, and
Thursdays, at bd. ; and on Friday, which will be a stu-

dents' day, at is.

NOTES
The following lectures in Natural Sciences will be delivered

ill Trinity, St. John's, and .Sidney Sussex Colleges, Cambridge,

during Easter Term, 1872 :

—"On Light and Heat" (forthenatural

sciences tripos), by Mr. Trotter, Trinity College ; Mondays, Wed-
nesdays, and Fridays, at 10, commencing Wednesday, April 17.

" On Heat " (for the special examination for the ordinary de-

gree), by Mr. Trotter, Trinity College ; Tuesdays, Tliursdays,

Saturdays, at 11, commencing Tuesday, April 16. " On Chemis-

try," by Mr. Main, St. John's College ; Mondays, Wednesdays,

Fridays, at 12, in St. John's College Laboratory, commencing

Friday, April 19. Instruction in Practical Chemistry will also

be given. Attendance on these lectures is recognised by the

University for the certificate required by medical students pre-

vious to admission for the examination for the degree of M. B.

" On Palteontology " (the MoUusca), by Mr. Bonney, St. John's

College ; Wednesdays and Fridays, at 9, commencing Friday,

April 19. "On Geology" (for the natural sciences tripos.

Stratigraphical Geology), by Mr. Bonney, St. John's College;

Tuesdays, Thursdays, and Saturdays, at 10, commencing Thurs-

day, April 18. There will be excursions every Saturday. " Ele-

mentary Geology " (for the special examination) ; Wednesdays
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and Fridays, at II, commencing Friday, April 19. "On
Botany," by Mr. Hicks,Sidney College; Mondays, Wednes-

days at I 1'. y., and Fridays, at 12, beginning Monday, April 15.

The lecture f this term Mill be chiefly on Cryptogamic Botany,

the movenrnts of plants, and the principles of classification.

" On Enibyology," the Trinity .Prselector in Physiology (Dr.

M. Foster) will deliver a short course at the new museums,

beginning Monday, April 22, at II o'clock. The Physiological

Laborato7 is open for practical instruction in Physiology to all

those wlo have gone through the elementary course.

We lave to record this week the death of facile princeps the

most eninent of vegetable physiologists. Prof. Hugo von Mohl,

which took place on April i at Tubingen. Von Mohl was born

at Suttgart in 1S05, and in 1835 was appointed Professor of

Bot:ny and director of the Botanic Garden at Tubingen, a posi-

tioi he has held ever since. Conjointly with Schlechtendal,

ani since his death with Prof, de Bary, formerly one of his pupils,

h; has been editor of the weekly "Botanische Zeitung" since

is commencement in 1S43. ^^^ ^^^ one of the foreign members

jf the Linnean Society, having been elected as long ago as 1S37.

Von Mohl has been a copious and most accurate writer on sub-

jects connected with vegetable anatomy and physiology, of

which he may be said to have laid the secure foundation in his

early investigations of the true relations of cell-membrane and

contents. Among his original observations we may especially

mention his essay on the Structure of Endogens, published by

von M.-irtius in his " Historia Palmarum," and on the Stem-

structure of Cycads in the " Vegetable Cell," which appeared in

Rudolph Wagner's " Handworte rbuch ; " on the Origin and

Structure of Stomates ; on Cuticle ; on the Structure of Cell-

membrane ; on the Structure and Anatomical relations of Chlo-

rophyll ; on the Multiplication of Plant-cells by division, and

numerous other essays collected in his " Vermischte Schriften."

Astronomy has sustained a heavy loss in the death of M. P.

A. E. Laugier, which took place at Paris on the 5th inst., in the

50th year of his age. M. Laugier was a member of the French

Academy and of the "Bureau des Longitudes," and examiner

to the naval school at Brest. He was a pupil of Arago, and

the following account of his various researches is furnished to

the Rhiie Scicntifiiiut by M. G. Rayet :—In 1841 he presented a

memoir to the Academy on Solar Spots, and was the first to

determine their proper motion. The discovery and calculation

of a telescopic comet in 1S42 won for the young astronomer the

Lalande gold medal. At the request of Humboldt lie was

engaged for some years in the improvement of the construction

of astronomical clocks. In 1853 he made an e.xact determina-

tion of the latitude of the Paris Observatory, estimating it at

48° 50' Il"'i9, differing considerably from the earlier determina-

tion of Arago and Mathieu. In 1857 he pubhshed a catalogue

of the declination of 140 stars, having previously issued one of

53 nebulre. M. Laugier was associated with Arago in a number

of his researches on the physics of the globe, and in his magnetic

and photometric labours ; and has for long made the observa-

tions on the declination and inclination of the magnet for the

"Bureau des Longitudes." M. Rayet speaks of his death as a

source of great grief to the Academy, which had formerly

elected him president, and to his colleagues, by whom he was

beloved for the moderation of his character, and his affable

At the meeting of the French Academy of Sciences on the 1st

inst. the Abbe David and M. Ledieu were elected correspondents

of the Section of Geography and Navigation, in the room of M.
d'Abbadie, who has been elected a member of the Academy,
and of the late Prince Demidofif.

The Museums and Lecture Rcom Sjndicate lave presented

their sixth Annual Report to^the Senate of the University of

Cambridge. It includes separate reports from Mr. J. W. Clark,
superintendent of the Museum of Zoology and Comparative
Anatomy, and from Profs. Humphry, Newton, Babington,
Miller, Challis, Liveing, and Sedgwick. In response to an
appeal from the venerable Prof. Sedgwick, the Woodwardian
Museum has acquired during the past year (the purchase money
having been raised by subscription) the very valuable collection

of fossils made by Mr. Leckenby of Scarborough. Prof.

Sedgwick considers the present geological collection of the
University to be one of the noblest collections, as far as regards
British geology, that exists in England, and for study and
practical use, to be inferior to none existing in the island. In

order to supply facilities for the practical study of Comparative
Anatomy, and to supplement the lectures of Prof. Newton, Mr.

J. W. Clark has commenced a class for practical work, for

which, however, no sufficient accommodation is at present pro.

vided by the University. Mr. G. R. Crotch has been engaged
for nearly the last twelvemonth in determining and arranging tht

extensive collections of insects, both British and exotic, con-

tained in the Museum. The collection includes long series of

those insects whicli were peculiar to certain localities in Cam-
bridgeshire and the adjoining counties, and which, from increase

,

of drainage in the fens and other causes, are either extinct or
likely to become so in a few years.

The discovery of two new planets is recorded. The elements
of the first. No. 11 g, discovered by M. Paul Henry at Paris,

are ;—
April 9, II ii, Paris M.T. R.A. = is"! 18"° 59=. D. =t _ S" 40' 23"

The first position is approximate only. The horary movement is

— 1^75 R.A.,-1- 25" declination. It is of the lUh magnitude.
The second was discovered by M. Borelly, and has the follow-

ing elements :

—

April 10, I2l> 16™ 32s, Marseilles M.T. R.A. I2>i o™ S5'-38.
Polar distance, 95° 2' 44 'g.

April 10, 13I1 14'" 36s, Marseilles M.T. R.A. 12'' o'"
S3*-63.

Polar distance, g5° 2' 41 " '4.

It is between the 11 ;h and 12th magnitude.

The next lecture to the Crystal Palace School of Science will

be delivered this evening by Dr. W. B. Carpenter on " Re-
searches in the Deep Sea."

Dr. Liebreich will deliver his lecture on " Turner and
Mulready " at the London Institution, Finsbury Circus, on
Thursday evening next, the 25th inst., at 7.30 p.m.

The following paragraph, copied verbatim ef lileratim from an
evening contemporary, is a striking comment on our remarks
last week on "Newspaper Science :"—" M. Agassiz has been
finding out some more curious creatures in the deep-sea dredgings
near Rio. It would really seem that if we only go deep enough
we shall eventually reach the beginning of all things. Dr. Car-
penter found living at the bottom of the Atlantic crustaceans of
the same kind as those whose bodies now lie in our chalk hills,

only seeming slightly degenerated, as if the family had once 'seen
better days.' And now Prof. Agassiz tells his friend Prof.

Peircei, of Harvard, in a long letter published in the American
papers, how at 500 fathoms down he has fished pectens, and also

other creatures, who are henceforth to bear the fearful but doubt-
less honourable appellation of Tomocaris Peircei, which resemble
nothing living, only fossils of some of the earliest formations.

The Tomocaris, in particular, is strongly suspected of being

—

we blush to name it—no better than a Trilobite ! We shall not
disturb our readers by quoting aU the an ay of teiTible words—
maxillipeds, pygidiums, phyllopods, and the like—with which
Prof. Agassiz's letter bristles ; nor his interesting controversy

v/ith Prof. Milne Edwards concerning the Simulus, whieji
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animal's ' cephalo thorax ' is so remarkable that ' the function

of chewing is devolved upon the legs.' We only advise our

friends who may be intensely anxious about these points to consult

his letter in cxtenso." Is the author of " What is a Joule ? " the

special scientific correspondent of all the daily papers ?

We learn from the yournal of the Society of Arts that King
Vic'or Emmanuel has presented to the Geological Museum of

llie University of Rome a collection of Peruvian antiquities—
silver vases, curious musical instruments, a coloured garment

made from the bark of trees, and arrows and lances. The
articles were discovered in a guano bed, and are antiques. The
ilancei are notched, ornamented with feathers, and have wooden

1 heads, showing that they were made before iron was used.

A REPORT of the meeting ofdelegatesof the French departme n-

I
tal learned societies, held on the 4th inst. , under the presidency of

M. Jule5 Simon, is given in Les Momies. The following medals

iwere awarded :—Gold : to Grenier, of Besancon, botanical re-

isearches ; Grandidier, scientific travels in Madagascar ; Houzeau,

}of Rouen, researches in ozone. Silver : to Boussinesq, of Gap,

Imathematicil mechanics; Tourdes, of Strasbourg, legal medicine;

IFaivre, of Lyons, vegetable physiology ; Fromontel, of Gray,

, palaeontology ; Reboul, of Besanijon, chemistry; Cailletet, of

IChatillon-sur-Seine, agricultural and industrial chemistry;

Mazure, of Bar-le-Duc, agriculture ; Chautard, of Nancy,

meteorology; Coquelin, of Beauficel, meteorology; Crova, of

iMontp-llier, phy.-ics ; Raoult, of Grenoble, physics; Mussy, of

Montlujon, a geological map of Ariege.

Prof. Hayden has applied to the Congress of the United

States for a grant of 75,000 dols. for the purpose of continuing

for another year his most important geological survey of the

territories of the United States. He proposes making a thorough

series of astronomical, topographical, meteorological, geological,

and chemical observations, which cannot but be of the utmost

value in developing the material resources of the country. The
application has the cordial support of the Secretary of the Interior.

SCIENTIFIC INTELLIGENCE FROM
AMERICA*

"jV/TAJOR POWELL has returned from the caiions of the
-''-' Colorado, having left his party in the field in charge of

Prof. Thompson. Since ihe party started in April last, it has

]ias5ed through the canons of Green River and the canons

of the Colorido to the mouth of the I'aria, at the head of

Marble Cafion. Here the Major left his boats for the winter,

and he expects to return as soon as there is a favourable stage

of water, and embark for the second trip through the Grand
Canon. On the way down the party explored the region to the

west of the Green and Colorado, gracing the courses of the

larger sti earns emptying into the two great rivers to their sources in

ihe Wasatch Mountains and Sevier Plateau, and examined the

geology of the great mesas and cliffs. Early in the winter a

base line 47,000 feet in length was measured on a meridian

running south from Kanab, and the party is now engaged in ex-

tending a system of triangles along the cliffs and peaks among
lateral canons of the Colorado. During the past season the party

has discovered many more ruins of the communal houses once

occupied by the prehistoric people of that land. Many of these

housts stood upon the cliffs overhanging the caiions, and many
more are found in the valleys among the mountains to the west.

Stone implements, pottery, basket-ware, and other articles were

found buried in some of the ruins. The Major found a tribe of

Utes on the Kaibab Plateau who still make stone arrow-heads

and other stone implements, and he had an opportunity to ob-

serve the process of manufacturing such tools.—Mr. Joseph SuUi-

vant, of Columbus, Ohio, a well known naturalist, publishes an

account in the Oliio State Journal of the capture of the Bassan's

astiita, or ring-tailed cat of the Rio Grande region. It was

• Communicated by the Scientific Editor of Harper's Wecldy.

taken in Fairfield County, Ohio, and was said to be accompanied
by a second specimen. The occurrence of this animal so far

north is very remarkable, and it may be a question whether it

had not been brought from Mexico or California, and escantd
from confinement. It is an animal very much sought after as a
pet, being clean in its habits, and readily becoming very tame
and affectionate ; indeed, it would seem to be quite a desirable

animal to domesticate and keep .about the house as a protection

against rats and mice. Some years ago a specimen of this same
animal was brought into the Smithsonian Institution, having
been captured in a hen-coop near the city. It was in capital

condition and in full fur ; but it had evidently escaped from cap-
tivity, as shown by the marks of the rubbing of a collar round
the neck.—The greatest depth between the west end of Cuba
and the coast of Yucatan found by the Coast Survey steamer
Bibti is 1,164 fathoms, as reported to Prof. Peirce by Captain
Robert Piatt, commanding the surveying vessel. The lowest

temperature observed is 39 '5° F. at the bottom ; surface, 81°
;

strongest current, two knots ; direction, north. Dr. Stimpson
reports the bottom from Cape San Antonio to Yucatan very
barren of animal life. A few rare shells were found.—In a
paper by Prof. Cope upon the Pythonoinorpha, or Python-like

fossil saurians of the cretaceous formation of Kansas, presented

to the Academy of the American Philosophical Society of

Philadelphia, he shows that America is the home of this group,
four species only having been described from Europe. Forty-

two North American species are already known, of which
fifteen belong to the Greensand formation of New Jersey, seven

to the Limestone region of Alabama, seventeen to the Chalk of

Kansas, and three to other localities. Of the Kansas species six

are described as new by Prof Cope in the paper leferred to.

—

A new fossil reptile, from the cretaceous strata of Kansas, has

just been described by Prof Cope under the name of Cynocorcns

incisus. The peculiarity of this reptile consists in having the

articular faces of the vertebrre deeply excavated above and below,

so as to give them a transverse character. A new crocodilian

from the same region was also described, under the name of

Hyfosanrus-tOtl'hii.—Prof. Cope has shown, in a paper read to

the American Philosophical Society, that the greater number of

the fossil fishes of the cretaceous strata of Kansas belong to three

families, namely, the SanroJontidir, the rachyrliizodontidie, and
the Stratodontidu-. Of the first family four genera and ten species

are described in his paper, some of them (as those of the genus

Port/tens) being among the most formidable of marine fishes.

Of the second family one genus and four species are introduced,

and three genera and seven species of the third. The Stratodics,

a genus of the Stratodontidu, is provided with multitudes of

minute shovel-headed teeth. He finds a great resemblance be-

tween this Kansas fauna and that of the English Chalk, no less

than six of the eight Kansas genera having been found in the

latter.—Some of our readers may remember the letter wriittn

by Prof. Agassiz to Prof Peirce in December 1871, just before

starting upon the Hassler expedition, in which he announced
beforehand the general nature of the discoveries that he expected

to make. His ability to make these predictions with any degree

of certainty was much questioned by those who were not familiar

with the method of research in natural history, and of the almost

mathematical nature of the inferences to be derived from certain

given premises. We now have a second letter addressed to

Prof. Peirce, written at Pemambuco on Jan. 16, giving an ac-

count of experiences up to that date, which go far toward show-

ing that the Professor really knew of what he was speaking in

the first instance. Owing to various adverse influences, among
them the necessity of hastening with all possible despatch to reach

the Straits of Magellan at the earliest possible date, only four

hauls of the dredge were made in water of any great depth, those

being at depths of from 75 to :20 fathoms off Barbadoes. The
results of these were in the highest degree satisfactory, however,

"the extent and variety of material obtained being enough to

occupy," in the Professor's words, "half a dozen competent

zoologists for a whole year, if the specimens could be kept fresh

for that length of time." As anticipated by the Professor in the

letter referred to, the most interesting discoveries were certain

forms of animals, the allies of which had previously been known
in greater part or entirely as fossils of older formations. Among
these may be mentioned a remaikable sponge, a crinoid very

much like R/iizocrinus, a living ricnrotomaria, only three having

been previously known, although a great many are described as

fossil, &c. The crinoid, especially, is one of the very few living

representatives of what was originally the prevailing character of



490 NATURE \April 1 8, 1872

the marine fauna of the Silurian and other epochs ; and while now
they occur only in the very deepest water, they were formerly

found crowded in the shallower seas. The inquir;-, 1' ;f.:re,

suggested itself to the Professor as to the reason of thii dJiereuce,

and he makes the suggestion that in the progress of the earth's

growth we may look to such displacement of conditions favour-

able to maintaining certain low types as may recall most fully

the adaptation to former ages, and that the deeper waters of the

present constitution of our globe possibly approximate the con-
ditions of animal life in the shallow seas of former ages as nearly
as anything can in the present order of things on the earth. Tlie
depth of the ocean alone, he thinks, can place animals under
the high pressure which the heavier atmosphere of the earlier

period afforded. But as such pressure cannot be a favourable
condition for the development of life, it is to be expected that
the lower forms only will occur in the deep seas. Other causes
acting in the same direction are the decrease of light in the
greater depths, the smaller amount of free oxygen, the reduced
amount and smaller variety of nutritive substances, &c. He does
not think, however, that facts warrant the conclusion that any of
the animals now living are lineal descendants of those of the
earlier ages, nor that we may justly assume that the cretaceons
formation is still extant, notwithstanding the similarity of forms.
It would be just as true to nature to say that the tertiary period
is exhibited in the tropics, on account of the similarity of the
Miocene mammalia and those of the torrid zone.—The ninth
number of the illustrated work on the butterflies of North America,
in course of publication by Mr. William H. Edwards, has just
made its appearance, and we are informed that the tenth num-
ber, to appear very shortly, will conclude the first volume. This
number, like its predecessors, is accompanied by a great many
quarto plates in the highest style of pictorial excellence, depict-
ing some extremely beautiful species and varieties of butterflies.

Among these are three varieties of Papilio A/ax, namely, tVah/iii,

tdamoniJcs, and MarceUus. Mr. Edwards, in his paper,
makes some judicious remarks upon the uncertainty that exists

in regard to the true character of many butterflies which some
naturalists consider as perfectly distinct species, and others as
mere varieties. He takes the ground that the only way of coming
to a satisfactory conclusion is to breed them, and ascertain
whether the eggs from the same female develop similar lai-vce or
not, and whether these, even if different, produce the same per-
fect insects or diliferent ones. The attempt at discriminating
from the perfect insect alone he considers extremely unsatisfac-
tory.

ANNUAL ADDRESS TO THE GEOLOGICAL
SOCIETY OF LONDON, FEB. 16, 1872

By J. Prestwich, F.R.S., President

(Concludedfrom p. 472.)

TT has been urged as a fatal objection to the discovery of coal
in the sou'h-east of England, that the Coal Measures become

unproductive and thin out under the Chalk, as they range from
Valenciennes towards Calais, and, therefore, that the coal-

trough or basins end there. It is perfectly true that the Coal
Measures do thin out between Bethune and Calais, but not in the
sense of their dying out owing to their deposition near the edge of
a basin. In that case, each seam, each stratum, would gradually
become thinner and disappear ; but such is not the fact. None
of the beds of the Belgian coal-field are thick. The average
does not exceed 2\ feet. At Valenciennes it is the same

;

whereas M. Burat stales the mean thickness of the beds actually
increases westward of Bethune to more than 2I feet. With re-

spect also to the extreme end of this basin, the lower beds there
brought up correspond with the bottom beds of the Hainault
basin, where the lower 650 feet consist of unproductive measures.
The thinning-out is, in fact, due to denudation, just as the
Bristol coal-field thins out at Cromhall to resume in the Forest of
Dean, or the coal-field of Liege thins out at Nameche to resume
at Namur in the great field of Charleroi and Mons.
The deterioration of the coal in the small coal-field of Hardin-

ghen, near Boulogne, has also been adduced against the occurrence
of worksbl; coal in South-Eastern England, but Mr. Godwin-
Austen has shown that this Hardinghen coal-field is one of those
small local developments of coal-bearing strata intercalated in
the Mountain Limestone, and is of older date than the great

Belgian coal-field. It has, therefore, no bearing on this part of
the question.

Another objection to which much weight has been attached is

that the coal-field of Bath and Bristol forms an independent
basin, cut off both on the east and on the west by ridges of i'

Millstone Grit and Mountain Limestone, so that there is an end
of the eastern extension of the Coal Measures. This is quite

correct as far as regards the western edge, and is probably the'
case on the eastern, although as the edge of the basin is there 1

covered by Secondary rocks, some uncertainty still exists about?
the disposition of the Palteozoic rocks under them. Admitting,
however, the basin to be complete and isolated, that is no proof
that the older Palxozoic rocks prevail exclusively to the east ;i

for the Coal Measures of the Somerset basin maintain their full

development to the edge of the basin, and are there cut off by
denudation, and are not brought to an end by thinning out.

They form really part of a more extended mass, of which we
have there one fragment ; while on the west another portion

exists in the Welsh basin, and another in the newly discovered

small basin of the Severn valley. .1

This last basin is entirely covered by the New Red Sandstone ;i

and as the Welsh basin is bounded on the east and the Bristolt

basin on the west by Mountain Limestone, the same argument ij

as the one above might have been used to show the impossibility!

of coal occurring in this intermediate area. --.}

But the fact is, it is the very nature of this great line of dis-
;

turbance to have minor rolls and flexures of the strata at, or.j,

nearly at, right angles to it, and so causing breaks in the coal-i;

trough, which would otherwise flank it without interruption ;tjj

thus the Aix-la-Chapelle coal-field is separated by older rocksfj

from that of Liege, which is again separated by a ridge of Moun-rf
tain Limestone from that of Ilainaut. So in the case of south-, ji

western England, we have the several basins of South Wales, J

Severn Valley, and Bristol, separated by tracts of Mountainij
Limestone and Old Red Sandstone, the extremes of the inter-

1

vening belts of older rocks being two miles at Nameche and
i

eighteen miles in Wales. These barriers are clearly only local,
.;

and the division of the Coal Measures into separate basins ap-
pears to be their ordinary condition along this great line of

'"

disturbance. The length of the two known portions of the axis
\

included between Pembrokeshire and Frome, and between
||

Calais and Westphalia, is 472 miles, and in this distance we find ij

eight separate and distinct coal-fields. The combined length of
these eight coal-fields is about 350 miles, leaving about 122 '

miles occupied by intervening tracts of older rocks ; so that '

nearly three-quarters of the whole length is occupied by coal- •

strata. I consider that a structure which is constant (so far as

the axis of disturbance can be traced above ground) is, in all

probability, continued under ground in connection with the range
of the same line of disturbance ; and I see no reason why the

j

coal-strata should not occupy as great a proportionate length and 1

breadth in the under-ground and unknown, as in the above-
f

ground and explored area.
1

With respect to the possibility of denudation having removed
the intervening Coal Measures, enormous as the extent of de-

nudation must have been previous to the deposition of the Per-

mian strata, we cannot admit its exceptional action in this case.

Denudation has removed from the crest of the Mendips a mass
of strata possibly equal to two miles or more in height, and
from that of the Ardennes as much as three or four miles, and

j;

it has also worn extensive channels between many of our coal-
!

fields, so that the power of sucli an agent cannot be denied.

But it is a power of planing down exposed surfaces rather than of ;

excavating very deep troughs. Notwithstanding its immense :

planing-down action on the Mendips and Ardennes, deep troughs
j

of Coal Measures are left flanking their northern slopes. These
troughs descend to more than a mile beneath the level of the
sea ; and I do not think it probable that those underground in-

termediate portions of the trough where the axis is lower, would
have suffered more than those on the higher levels, unless it

were to the extent caused by the later denudation which pre-

ceded the Cretaceous period. But this would not affect the main
bulk of the Coal Measures. The Belgian coal-field, which was
exposed to the action of both these denudations, still retains

vast proportions.

I may remark that the pre-Cretaceous denudation was very
irregular in its action. At one place near Mons the Chalk and
Tertiary strata are above 900 feet thick ; whilst at another, on
about the same level, and at but a short distance, they are not
100 feet thick—an old under-ground ^ hill of highly inclined
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Coal Measures causing this difference, and rising in the midst

of the unconformable newer strata. This shows that in the

English Chalk area we may possibly find irregular old surfaces of

this kind, so that the Coal Measures may exist at places nearer

the surface than we have estimated.

We have alluded before to the great length and narrow width

of the Belgian coal-fields. That of Liege is forty-five miles

long, witli a mean width of less than four miles, whilst that of

Hainaut and Valenciennes is 119 miles long, with a width

scarcely greater. The presence of lo«'er Carboniferous rocks

under Harwich, and the wider range north and south of the

Bristol coal-field, renders it possible that the trough in the inter-

mediate area may have a greater expansion than in Belgium
;

but we have nothing else to guide us. unless it be that the lateral

pressure in the intermediate ground was probably less than in

the Ardennes and the Mendips, where it has exercised its maxi-

mum elevatory force. In that case the coal-trough in tliis inter-

mediate area would be les j compressed and more expanded ; so we
might consequently here look to find larger coal-basiusthan either

those of Somerset or Liege. The position of these basins I am
disposed, for reasons given in my Report, to place farther north

than Mr. Godwin-Austen, and should therefore look for them not

in the valley of the Thames, or on the line of the North Downs,
but under South Essex, Middlesex or Hertfordshire, Oxford-

shire, and North Wdtshire.

The strata on the south side of the Liege coal-field rise abruptly

against highly inclined and faulted Devonian rocks, and the

north side they rise at a less angle beneath Cretaceou; or Ter-

tiary strata. In the Hainaut coal-field the overlying have a

greater extension. Under these strata the Coal Measures are

succeeded by the Mountain Limestone, and then by Devonian or

Silurian strata; but with one or two limited exceptions their

outcrop is hidden by the newer strata which stretch uninter-

ruptedly northward over the rest of Belgium. The Palaeozoic

strata have, however, been met wifh near Brussels, under

Tertiary strata, at a depth of about 600 feet, and at Ostend at a

depth of 9S5 feet, of which 682 consisted of lower Tertiary

strata, 210 feet of Chalk, and 93 of coloured marls. It appears,

therefore, not improbable, that tlie Tertiary and Cretaceous

strata of all Belgium may repose directly on a floor of Paleozoic

rocks ; and as there is reason to suppose that all these rocks have

a strike parallel with that of the Ardennes, folds in the strata

may bring in some under-ground coal-basin or basins in parallel

lines to the north, in the same way that small troughs of Coal

Measures are brought in again in the Ardennes to the south of

the great coal-trough. On the other hand, the great Palaeozoic

axis of the Ardennes, consisting of Silurian and Devonian rocks.

Mountain Limestone, and Coal Measures, passes westward under

the Chalk of the north of France, and has been followed under

gi-ound as far as to Calais, where it lies at adepth of 1,032 feet
;

while in the direction of Boulogne it keeps nearer the surface,

outcrops from beneath the Chalk downs surrounding the Boulon-

nais, and disappears westward under an unconformable series of

Jurassic and Wealden strata.

We may, I think, look for a prolongation of this old Palaeo-

zoic surface of highly inclined, contorted, and faulted rocks at

no very great depth under the same Wealden, Chalk, and

Tertiary area of the south of England. For, although the old

Palaeozoic surface descends rapidly from about 300 feet above the

sea-level in the Boulonnais to 1030 feet below it at Calais, it

rises at Ostend 47 higher than at Calais, and crossing the

Channel, it is found at Harwich within a few ffet of the same
depth as at Calais, from which it is eigliiy miles distant in a

northerly direction. Passing westward from Calais, we find

the Palaeozoic rocks under London 105 miles distant, and 102

feet higher than under Calais, and 106 feet higher than at

Harwich. Allowing for irregularities of the old surface as

evinced by the well at Crossness, near Plumstead, which was
still in the Gault at a depth of 944 feet, or some 14 feet below

the level of the Palccozoic rocks at Kentish Town, we may still

consider that in the area between these three points, and pos-

sibly throughout the south-east of England, the Palaeozoic rocks

will probably be found not to be more than from 1,000 to 1,200

feet beneath the sea-level.

Projecting the line another 100 miles westward, we reach the

neighbourhood of Bath and Frome, where the Coal Measures

are, as before mentioned, lost at a depth of about 450 feet,

beneath Liassic and Jurassic strata. In the intermediate area

between that place and London no trial-pits and no wells have

b?en carried to a depth of anything like 1,000 feet beneath the

sea-level. The deepest well with which I am acquainted is one
near Ch ibham, in Surrey, through Tertiary strata and Chalk
to a depth of about 800 feet, or of 550 leet beneath the sea-level.

There are, however, in all this area certain indications of the

proximity of old land and of pre-Cretaceous denudation, in the

presence of qurrtz and Lydian pebble-stones, accompanied by
Secondary ro^k fossils in the Lower Greensaiids of Surrey, and
in the like old rock pebbles, with the additim of slate pebbles,

in that formition in North Wiltshire ; while the banks of shingle,

Bryozoa, and sponges of the same age at Farringdon, point to

still and sheltered waters, probably of no great depth, and to

adjacent dry land. Again, on the north of London, we have in

the Lower Greensand of Buckinghamshire and Bedfordshire

shingle beds consisting almost entirely of fossils derived from
Jurassic strata, with a remarkable collection of larger quartz,

quartzite, and other rock-pebbles, derived probably from the old

Palaeozoic axis.

On the south also of the great Mendip and Ardennes axis

coal strata may possibly be found just as they are found on both
sides of the Pennine chain ; for in either case the measures are

cut off and broken through by these chains of hills. In South
Wales certain folds of the older strata seem to render it probable

that tlie Coal Measures may pass under the Bristol Channel,

forming a trough wliich prolonged eastward would pass along the

south side of the Mendips'. Trials in the latter area, have, how-
ever, shown that the New Red .Sandstone, Lias, and Oolitic series

attain an infinitely greater thickness than on the north flank of

that range, so that it is not likely that the Coal tMeasures would
lie at a less depth than from 1,500 to 2,000 feet.

On further consideration ot the subject, it seems to me a

question whether we should not take a still bro.ader view of

this great east and west axis, and assign to it a width varying

from thirty to eighty miles or more, looking at the Mendips and
Exmoor hills as the bounding flexures north and s mth of the

same line of disturbance in .Soutii-western England, while the

ridges of the Ardennes, the Eifel, and the Hundsruck (in part ?)

are exhibitions of the same parallel series of anticlinals. In that

case the great coal-basins of South Wales and Somerset would
represent the synclinal trough on one side of the axis of dis-

turbance, and on the other side we should have the Lower Calr-

boniferous or Coal Measures of Devon ; while on the Continent
the deep, narrow synclinal trough of the Liege and Aix-la-

Chapelle basin may be considered as lying on one side of the

arch, and the great coal-basin of Saarbruck on the other. This
important coal-basin has already been followed under the New
Red Sandstones of the Vosges for a distance of from twenty-four

to thirty miles in the direction of Metz, still on the strike of the

Ardennes. Further westward, a trial for coal near Doncherry
led to the discovery of Palaeozoic rocks, at a depth of 1,090 feet

under that thickness of Lias and Infralias ; but the line of the
coal-trough should, I think, pass a few miles to the south of this

spot. Thence this underground coal-trough would range in an
irregular east and west line, keeping parallel, or nearly parallel,

with the Mons and Valenciennes troughs, under the north of

Champagne, Normandy, the Channel, between the Isle of Wight
and Cherbourg, Dorset, and cropping out again in North Devon.
The only deep sections that I know of on this line are those

furnished by a well sunk many years since, nine miles east of

Dieppe, to a depth of 1,092 feet in the Kimmeridge clay and
other strata ; and another by a boring at .SotteviUe, near Rouen,
through a thin capping of Cre'aceous strata, to a depth of 1,050
feet in the same Kimmeridge clay—in either case without reach-

ing the Palaeozoic rocks. At Paris no Palaeozoic rocks have been
reached at a depth of 2,000 feet.

In this country the newer strata, overlying the Palaeozoic rocks
on our presumed anticlinal line, have been sunk through, with-

out result, in the lowest beds of the Wealden at Hastings to a
depth of 4S6 feet, in the upper beds at Earlswood, nearReigate,

to a depth of about 900 feet, and, on the presumed synclinal

line of Carboniferous rocks, through Chalk at Chichester, to a
deptli of 945 feet, and at Southampton, through Tertiary strata

and Chalk to a depth of 1,317 feet.

To the south of all the area we have now described, there

existed during the Carboniferous period, the ranges of the older

Palaeozoic strata of the Hunsdruck andVosces—ol the old crystal-

line rucks of Central France, fringed on the east and north with

small outlying coal basins of the old Palaeozoic rocks of Brittany

—

and of the Silurian rocks of South Cornwall—forming the old

land-surface, fringed by the great coal-growths subtended north-

wards throusjh Northern France, Western Prussia, Belgium, and
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England, to the Silurian uplands of Central Scotland on the
north, ami those of the Welsh and Cumbrian highlands on the
west, and possibly to tho-ie of the Scandinavian hills on the
north-cast. After the formation and consolidaiion of the Coal-
strata, the southern area of this great Carboniierous basin was
then subjected to that remarkable disturbance which, for a dis-

tance of above 800 miles, exercised that excessive lateral pressure
by which the older underlying strata were squeezed and farced up
into the series of sharp anticlinals forming the axis of the Men-
dips and Ardennes, while portions only of the Carboniferous
series were pre'.erved from the denudation which followed, in

deep synclinal troughs flanking the main axis.

The central and northern portions of the great Carboniferous
basin, which were not raised by this disturbance, were then over-
spread by strata of the Permian series ; after which the norlhern
section of the original coal area was traversed by that other great
disturbance at nearly right angles to the former one, by wliich
fresh portions of the Coal Measures were brought up in our
central and northern counties, still leaving other deeper-seated
portions to be afterwards covered by Triassic and Jurassic strata.

At a much later period the emerged southern area of Ta'aeozoic

rocks, including the westward prolongation of the greit coal-

trougii of Belgium, or portions thereof, was submerged and
covered over by the several formations of the Greensands, Chalk,
and Lower Tertiaries now forming the surface of the south east

of England.
The trials to discover thes; possibly productive coal-basins

must necessarily be attended with consider ible uncertainty. We
shall have to feel our way. Of our hope of their ultima"e suc-

cess I have given you the reasons. Nor could such trials near
London scarcely fail of some important results; for, even if we
did not hit at first upon the Coal Meas'ires, it is probible that

the Lower Groensand wouid at some spots be reached, so that

the inestimable additional benefit of a large and steady supply
of pure water might also be obtained, and, with proper care to

prevent undue interference, might be maintained for all time.

And now, gentlemen, in i-etiiing from the chair, wliich 1 have
had the honour to occupy during the last two years, allow me to

express the sincere satisfaction I have experienced in witnessing

the continued prosperity of the Society, and the unmimity and
oneness with which its labours are carried on. It was a post I

long hesitated to accept, but which your kind forbearance and
the Iriendly co-rperation of your officers, has not only rendered
easy, but as pleasant as it has been gratifying. I feel assured of

the continued prosprrily and uselulness of the Society when I

resign my trust into the hands of a nobleman so distinguished

as a statesman, so able as a writer, and so long known amongst
us an active and zealous geologist, as the Duke of Arg) 11.

SCIENTIFIC SERIALS
The Lens, a quarterly journal of microscopy and the allied

natural sciences, with the Transactions of the State Microscopical

Society of Illinois, edited by S. -A. Briggi. No. I, January 1S72.

Chicago, U.S. This long-promised journal has at length made
its appearance, and we learn from its first number that it was
printed and ready for the mail when the great fire occurred.

With the e.Kception of a few copies, the whole ediiion was de-

stroyed, and on recovery from that disaster had to be reprinted.

We have cause, therefore, to Ci^ngratulate the publishing com-
mittee on recovering themselves so speedily as to issue their first

number with the new year. Amongst its contents we note the

following :
— " Conspectus of the families and genera of the Dia-

tomace;e," by Prof. H. L. Smith. This is an artificial key, and
like all such elTorts has its good and bad sides. As a help such

guides are useful, but they are seldom satisfactory. A table of

synonyms is promised in the next number.— " The Flora of

Chicago and its vicinity," by H. IL Bancock, is hardly such a

subject as we should expect to find in a m croscopical jounal,

since the list of Phanerogamic plants, with localities, here com-
menced, contains no single note of microscopical observation.

To the local botanist it will probably make amends for this by
its practical utility.—"()nthe preparation and preservation of

sections of soft tissues," bv Dr. |. N. Daiiforth, contains practi

cal otiservaiions on the preparatinn of mort-i-l aniriial tissues

without artificial hardtniUf;.- -" Microscopical Memoranda for

the use of Praciitioners ot Medicine," by Dr. J. J. Woodward,
U.S. Army, is the first portion of a more elaborate treatment of

the same subject, which is to be contained in succeeding num-

bers. Dr. Woodward's reputation on this side the Atlantic
as a practical microscopist is a sufficient gu.arantee for these
memoranda. — "A new fossil Echinus," by O. S. Wescott, is

named by the author OUgoporus Groz'cri, and found in the lime-
stone region of Hancock County, Illinois.

—"The Diatomacese
of Like Michigan," by S. A. Briggs, is simply a list of species.—

" A New Mcthodof Illuminating Opaque Objects under high
powers," by Dr. II. A. Johnson. This new method consists
in sending a beam of light down the oblique body of the bi-
nocular up;)n the prism, by means of a plane mirror or rectangular
prism ; by this arrangement objectives as high as J, in. have
been u;ed .successfully by daylight and lamplight.—^A reprint
from the Monthly Microscopical yonnial and some notes com-
plete the present number. The losses which the Academy of
Sciences of Chicago sustained by the late destructive fire ate
detailed, in so far as the natural history collections and lilorary

are concerned. All British n.ituralists will sympathise with those
of Chicago at their irreparable mis''ortune in such losses as the
Smithsonian collection of Crustacea, which filled 10,000 jars,
and the invertebrates of the U.S. North Pacific Exploring Ex-
pedition, besides the thousands of specimens, zoological, botani-
cal, and mineralogical, in the general collection.

Journal of the Chemical Socictv,]s.n. 7, 1S72.—Dr. Gladstone
has continued his experiments on various essential oils ; amongst
others he has examined four new oils, those of citron, lign aloes,
pimento, and vitivert ; the author has separated the hydro-
carbons containel in most essential oils into three polymeric
groups to which the formulae Ci„Hie, Cisll.^j, and CojH.,,,, h.ave
been as igned. The two bodies first mentioned have the vapour
density required by theory, the third has not been examined, the
three bodies also differ in their solubility in alcohol, and in their ex-
pansibility by heat. The physical properties and chemical compo-
sition of several oils have been studied in detail, and are here de-
scribed. Dr. Armstrong contributes a third paper on the nitrochlor-
phenols, the resuhs obtained, however, are not suitable for useful
abstraction. Amongst the abstracts there is one by E. Budde
"on the action of light on Chlorine and Bromine." The author
has exposed chlorine to the action of various parts of the solar
spectrum, he f lund that when the bulb of gas was exposed to the
violet and ultra-violet rays, there was from six to seven times as
great expansion as took place in the red and yellow part of the
spectrum. An ordinary differential air thermumeter and also one
charged with carbonic anhydride and ether, [..laced in the blue
and violet parts of the spectrum, showed no increase in tempera-
ture. The author is ol opinion that the hypothesis which he
has advanced in explanation "that the chemically active light

actually decomposes the chlorine molecules into chlorine atoms "

is not a little supported by the fact that the rays which cause the
expansion of chlorine coincide with those which are known to

render it chemically active. The author believes that the light

causes the separation of the molecules into atoms, and that the
isolated atoms combine again with the production of heat, and
thus lead to an increase of temperature which would account for

the expansion of the gas as observed.

The articles of most general interest in the Journal of the

Franklin Institute for January are by Mr. F. A. Genth, on
the Mineral Resources of North CaroUna ; and by Mr. G. W.
Baird, U.S. N., on the Absorption of Gases by Water, and on
the organic matters contained therein. The latter contains a
series of experiments on the volume of different gases capable
of being dissolved in a unit volume of water, and on the amount
of oxygen necessary to oxidise the organic matter contained in
the water.—The editorial notes contain descriptions of a number
of novelties in mechanics and physics.—Mr. J. Farrand Henry
continues his series of papers on the Flow of Water in Rivers and.
Canals, and Mr. J. H. Cooper his article on' Belting Facts and
Figures.—There is also a report by Mr. W. M. Henderson on
some experiments on the explosion of steam-boilers, carried out
by a committee of the Franklin Institute at the instance of the
engineers of some of the American railways.

The American JournalofScienceandArt for February is mainly
geological. It commences, however, with some observations by
Pro'. C. A. Young on Encke's comet, at the Dartmouth College
Observatory, accompanied by drawings. He identifies the spectrum
with that of Comtit II. 1 868 (Winnecke's comet) described by
Mr. Huggins in the Philosophic Transactions for that year.

—

Prof. J. D. Whitney has a note on the occurrence of the " Primor-
dial Fauna" of Nevada, which he considers indicates most un-
equivocally the Potsdam period of the Silurian age, and carries
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the Primordial Fauna much farther west than it had been found

before.— Prof. Dana's notice of the addv..-ss of Prof. T. Sterry

Hunt, before the American Association at Indianapolis has

already appeared in cxtciiso in our columns.—Prof. Roland Irving

on the age of the Quartzites, Schists, and Conglomerates of

Sauk Co., Wisconsin, holds them to be unquestionably islands

in the Potsdam Sea, famishing beiutiful illustrations of wave

action on a rocky coast.—Prof Hayden gives an extremely in-

teresting account, dlustrated by maps, of the hot springs and

Geysers of the Yellowstone and Firehole Rivers, the result of the

recent Government exploration of that district. Prof. T. Sterry

Hunt continues his notes on granite rocks, and Mr. A. S. VerriU

his contributions to Zoology from the museum of Yale College.

SOCIETIES AND ACADEMIES
London

Royal Society, April 11.— " Researches on Solar Physics."

—III. By Warren De La Rue, F.R.S., Balfour Stewart,

F.R.S., and Benjamin Loewy.

The authors present in this paper the third instalment of the

determination of the areas and heliographic positions occupied

by the sun-spots observed by the Kevv photoheliograpli, com-

prising the years 1S67, 1S6S, and 1S69. They announce that

the fourth and last instalment is in active progress, and will be

preceded by the final discussion of the whole ten-yearly period,

during which the pholoheliograph has been at work. This final

discussion will contain the determination of the astronomical

elements of the sun on the basis of photographic observations,

and this work they anticipate will not only settle the question of

rotation for a conbiderable time to come, but will also throw

light upon many points which have only recently been brought

under the consideration of scientific men. The results in gene-

ral, they believe, will prove the superiority of photographic sun-

observations over previous methods. The second question

which wi 1 be discussed is the distribution of sun-spots over the

solar surface. The tacts already brought out indicate that the

progress of the inquiry may lead to some definite laws which

regulate the distribution ; there appear to exist centres of great

activity on the sun, and the different solar meridians seem to

have various but definite intervals of rest and activity. In con-

clusion the authors point out the necessity of devoting in future

greater attention to the study of the facuh-e, and express a hope

of seeing photographic sun-obstrvations carried on in this

country on a more extended system, connecting from day to day

solar phenomena with terrestrial meteorology and magnetism.

Correction to Messrs. De La Rue, Stewart, and Loewy's

papers " On some recent Researches in Solar Physics, &c."

The erroneous date given in our paper for one of Professor

Wolf's maxima has already been corrected by us, and we give in

the subjoined httle table the corrections of the tew numerical

data which are necessitated by the error of fixing the date of

masmum at 1S46 6 instead of 1 848 '6.

Prof. Wolf's ratio % (p. 86).

I. 1-265) —0728 1-2651 +0-283

II. 2-615 > Mean 2-093 -1-0-522 i -478 > Mean i -548 +0-073

111.2-400) +0-307 1-900) +0-352

The differences derived from our own results are respectively

+ o-o6i, and —0-047, *^t '5' t'^'^y '^'^ ^'''^ much smaller, and

agree singly better with the mean, than if Prof Wolf's ratio

were adopted ; hence our conclusion is quite unaffected by this

correction.

The remark made by us with reference to this maximum
will remain in force even -with the corrected date. We stated

there that this particular maximum showed alone an appreci-

able difference from the dates fixed by ourselves, for it will

be found that Prof Wolf's date differs still by about three-

quarters of a year from ours.

" Contributions to the History of the Opium Alkaloids."

—

Part V. By Dr. C. R. A. Wright.

" The Action of Oxygen on Copper Nitrate in a state of

Tension." By Dr. J. H. Gladstone, F.R.S., and Alfred

Tribe, F.C.S.
In our experiments on the action between copper and nitrate

of silver in solution, we frequently noticed that the tips of the

silver crystals became red, as though coated with a thin layer of

metallic copper.

This apparent deposition of a positive on a more negative

metal of course raised our curiosity, and led us to look closely

into the circumstances under which it occurred. We found that

it took p'ace only when the nitrate of silver was exhausted, and
only on those silver crystals which remained in metallic connec-

tion with the copper. We found, too, that the cupreous coating

formed most readily where air liad the freest access ; and, in

fact, that it would not form at all in vessels from which oxygen
was excluded, nor on those white crystals which were far below
the surface of the liquid, though they might be in immediate

contact with the copper plate. When an inverted jar was filled

with nitrate of copper solution and silver crystals resting on
branches of copper, and the liquid was displaced by oxygen gas,

it was found that the tips of the crystals became red, and the

solution gradually filled the jar again by the absorption of the

gas. In the same way the oxygen was absorbed from air, or

from its mixtures with liydrogen or carbonic anhydride. This

action was further studied by employing plates of the two metals

instead of copper covered with silver crystals. When the two

plates, connected by a wire, were partially immersed in an ordi-

nary aqueous solution of copper nitrate, it was found that a
slight yellowish deposit made its appearance speeddy all over the

silver plate, and went on increasing for a day or two, while at

the air line there was a thicker deposit, which gradually grew
and extended itself a little below the surface. This deposit

changed from yellowish to red, and under the microscope pre-

sented a distinctly crystalline appearance. Thinking that this

slight crust all over the silver plate was due to the air dissolved

in the solution itself, we took advantage of the reaction to pre-

pare copper nitrate absolutely free from dissolved oxygen. An
ordinary solution of the salt mixed with some silver nitrate was

placed in a narrow cylinder, with a long piece of copper foil

arranged somewhat spirally so as to retain the deposited silver

on its surface, and allowed to rest for twenty-four hours.

The solution thus obtained was exposed to the action of the

conjoined copper and silver plates, but even after some hours

there was no diminishing of the lustre of the silver plates, except

at the air line, which was sharply defined. The same solution

shaken for some time in the air produced a yellowish deposit on

the white metal in three minutes.

The colour and gener.U appearance of this crust, together

with its formation only where oxygen can be absorbed, showed
that it was not metallic copper, but the suboxide.

This was further proved by the action of diluted sulphuric

acid, which resolves it at once into red metallic copper and cop-

per sulphate. There is also another curious reaction which can

only be properly observed under a microscope.

When treated with a solution of silver nitrate, this cupreous

deposit does not give the ordinary crystals of the white metal
;

in fact, it is only slowly acted upon, but presently there shoot

forth thin threads of silver which run through the liquid, often

twisting at sharp angles, whde the yellowish crystals change to

black. This also was found to be a property of the suboxide of

copper. This deposition of oxide on the silver is accompanied

by a corresponding solution of copper from the other plate.

Thus, in an experiment made with nitrate of copper solution

that had been exposed to air, and which was allowed to con-

tinue for four days, there was found

—

Gain of silver plate, o-oi6grm.

Loss of copperplate, 0-015 grm.

The copper necessary for the production of o -016 grm. of

suboxide would be a little above 0-014 g'''"-

The wire connecting the two plates in this experiment is

capable of deflecting a galvanometer. The current takes place

from copper through the liquid to silver, that is, in the same

direction as if the copper had been dissolved by an acid, and

hydrogen evolved on the sdver plate.

If the two plates have their sides parallel, the suboxide is

deposited not merely on that side of the silver plate which faces

the copper, but after about a minute on the other side also,

showing that in this, as in other cases, the lines of force curve

round.

It became interesting to consider what started this electric

current. The original observauons convinced us that it was not

due to the action of oxygen on the copper ; but to make the

matter more certain, bright copper and silver plates in conjunc-
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tion were immersed, the copper in a pure, /.(•. deoxygenised,
solution of nitrate of copper, the silver in an oxygeniscd solu-

tion ; the two liquids communicated through the diaphragm of
a divided cell. In half an hour the silver plate was covered with
a reddish film, while not a trace of oxidation was perceptible on
the copper. On continuing this experiment for three hours, it

was found that the copper plate lost O'oojgnn., and the silver

plate increased proportionately. On cleaning the plates and re-

versing their position, the copper was covered with a film of
oxide, while the silver remamed free from cupreous deposit.
We believe, therefore, that tlirough the simultaneous action of
the two metals the dissolved salt is put into such a state of ten-
sion that oxygen brings about a chemical change which other-
wise would be impossible, and that this change is initiated in
close proximity to the more negative metal.
Though we have examined only this reaction, we have satisfied

ourselves that it is not an isolated fact. Each of the elements
concerned may be replaced by others : thus the sulphate may be
substituted for the nitrate of copper, or platinum may be used
instead of silver. Chlorine may take the place of oxygen with
the production of the subchloride instead of the suboxide, and
zinc may be employed as the positive metal with zinc chloride as
the salt in solution, in which case copper may be taken as the
negative metal, and on its surface wiU form a deposit of oxide of
zinc.

Linnean Society, March 21 and April 4.—Mr. Bentham re.id

the continuation and conclusion of his no'es on Composite',
comprising their History and Geographical Distnbution. The
ancient history of the order is more purely conjectural than that
of many other large groups of plants. The geological record is

remarkably scanty. The only remains that can be plausibly
referred to Conjposita" are the impressions of achenes with their
pappus figured by Oswald Heer from the upper Miocene deposits
of central Europe, which, supposing, as is probably the case, that
the identifications are correct, would only show that at that ter-
tiary epoch Composita: existed in Europe of the same general
character as those which are there now to be met with ; and that
they had thus already attained that highly ditiferentiated charac-
ter they now possess, and consequently must already have been
of an old date. In the absence, therefore, of direct evidence,
we are left to judg;; of the antiquity and orighi of Composila; in
general, as well as of the subordinate races they comprise, from
their comparative structure and geographical distribution. The
paper then proceeds to pass in review in great detail the thirteen
tribes of Composite, and the several subtribes and principal
genera into which they are divided ; after which some conjec-
tures are put forward, as derived from the data thus supplied,
as to the comparative antiquity of the principal races of Com-
posita;. Concurring with the arguments which have been
brought forward by French and other botanists, to show that the
great consolidation and uniform structure of the essential organs
of fractification in Composita; are evidences of their greatest
perfection and consequent comparatively recent origin, it is

shown that this consolidation and uniformity is least marked
in Helianthoidea:, especially in the small subtribe of Petrobiere,
and most so in Cichoracea> ; and this conjecture that the
former represent the most ancient, the latter the most recent,
races of the order, is confirmed in some measure by the pecu-
liarities of their respective geographical distribution. The
study of the various details given would further lead to the sup-
position that the primitive form of Composite had regular
gamopetalous flowers with an inferior ovary, the calyx, corolla and
uniseriate stamens isomerous and probably pentamerous, the pistil

bicarpellary, but the ovary already internally reduced to a single
cell with a single erect anatropous ovule, and the seed exalbu-
minous, enclosed in an indehiscent pericarp, and containing a
straight embryo with an inferior radicle ; and that it is in the
gradual course of subsequent consolidations that the bracts have
crowded round the condensed flowers and usurped the functions
of the calyx-limb, which has become obliterated or transformed
so as to be better adapted to its new duties ; the corollas have
become contracted, or the outer ones variously developed in
forms and colours adapted to assist in the process of cross-
fertilisation ; the anthers, brought into close contact by the com-
pression of the flowers, have become united, and their styles
modified so as to assist them in the discharge of their pollen,
and the conversion from hermaphroditism to unisexuality may
in various races have variously preceded or followed some or all
of these changes, and produced those numerous diversities

observed in the order. We might be further led to imagine that .

several of these changes had taken place at a very early period
previously to the disruption of or stoppage of communication
between the tropical regions of the globe, that, besides the ^

]iarent forms above supposed to be represented in some Helian-
thoidea:, and perhaps a few Cotulefe, Composite then existed,
showing several important modifications, such as—(i) the regu-
lar and uniform tubular development of the corolla, accompanied
by more or less of suppression of the inner bracts, and of the
normal calyx-limb, with a substitution of a pappus in the latter
case

; (2) the reduction of the corolla limb, attended fre-
quently by a sexual dimorphism and occasional oblique
development of the outer female flower ; and (3) perhaps at a
later period, the uniform unilateral development of the whole of ?j

the corollas, accompanied usually by a suppression of the inner i^

bracts and conversion of the calyx limb into a pappus. From
the first of these modifications would have sprung the Eupato- \

riacex in America, the Vemoniacea; in the New and the Old '

World, the Cymroides in the northern, and the Mutisiacere in
the southern hemisphere. From the second modification would
have arisen—first, the more slightly altered Helianthoide.-c chiefly
in America

; secondly, the Helenioidece in America, and the ^

Anthemidea: in the Old Worid, with the thinly paleaceous
inodification or total suppression of the inner bracts and calyx :

limb ; and thirdly, the cosmopolitan Senecionide.-e, Asteroidea;, .'

and the majority of Inuloide.x', with an almost universal suppres- '

sion of the inner bracts and conversion of the calyx limb into a
setose pappus. The third general modification, with a very few
slight exceptions, has settled down into those Cichoracea; whose ^

absolute uniformity had been already pointed out. In the third
and concluding portion of the paper the present Regions, or chief
centres, or areas, of the principal races of Composita: are passed
in review. The position of these great centres is evidently '

influenced by the prevalent constitution of the order, and the e

consequent effects of climatological and other physical causes on '

the gradual migrations of its species. Rarely arborescent and
gregarious, still more rarely aquatic, Composita; are, in a great '-

measure, excluded from the vast forest-clad lowlands of the '

Amazon region of America, or of eastern tropical Asia, and the >

species are few in the swampy bogs of the northern hemisphere.
Their favourite haunts are treeless or thinly-clad mountain
regions, and especially the lower or broken grounds, rocky ridges, '

or open camposof warmextratropicalorsubtropical districts. They
may be met with, it is true, at the highest altitudes or latitudes
which will bear phtcnogamic vegetation as well as in the warmest '

tropical deserts, and a few species, as ready colonists, are per-
fectly ubiquitous in the traces of man ; but there are large
tracts of open countryespeciallyaboundingin highly differentiated
races of very limited areas, others again where Composite genera
and species are as numerous and ill-defined in their subordinate
races as wide and vague in their geographical range. These '

tracts of country severally constitute the centres of differentiation
or areas of preservation, of which the definition is attempted as
Regions of Composita;. After alluding to the difficulties arising '

from the interchange of races across the frontiers of adjoining '

regions, or from the occasional reappearance of identical genera
and species at enormous distances, as well as from our imperfect
acquaintance v^ith the Composit.ie of certain districts, these •

regions are severally passed in review, in a series of tables of the
genera they contain, either endemic or common to other regions,
followed by such general observations as the comparisons may
have suggested, commencing with the primary division into the '

New and the Old World, the former including the Sandwich as
well as the more nearly placed Pacific Islands, whi'st the A tlantic '

islands, Australia and New Zealand, are compris d in tl e Old
Worid. After a general table of the genera of and estimated
number of species in each division, a series of tables shows— (1 ) the
connections between the tropical regions of the t\vo divisions, as
exemplified by identical genera

; (2) the same connections' in
identical species; (3) the northern, and (4) the southern connections
of the New and Old Worlds. Generally Composite are nearly '

equally divided between the two, about 430 genera in the New
and 410 in the Old, with at least 4,700 species in the former,
4,400 in the latter ; new discoveries being likely to add more to
the latter. Of these numbers about 75 genera are common to
the two divisions, but the identical species are under 70 out of
at least 9,100. These common species are chiefly Arctic, or
high northern, the tropical ones being very few and mostly very
generally diffused, and ready colonists, such as Edipta alba,

Ageratui}uonyzoiJes,Adcnostemmaviscosii?n,SicgesbeckiaoriatiaHs.
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n the separate distribution of Composita; in America and the

Old World there is one striking difference in the two divisions

vith regard to the extratropical or subtropical races which form

he great bulk of the order. In America the northern and

leathern tribes are the same, although in different proportions,

lind there are a considerable number of identical genera and

feven species in the north and in the south. In the Old World

fhn the contrary two large northern tribes, Cynaroide.-e and

Cichoracess, are all but absent from the south, whilst the southern

;&retotideee, as well as several subtribes of other tribes, are

banting in the north. The genera common to the Mediter-

ifanean and South African regions (except such cosmopolitan

igenera as Senecio) are very few, and the common species scarcely

6ny. This great difference in the two divisions of the globe

iimay be due in a great measure to the direction of the great chain

pf mountains which in America, running north and south,

facilitates or has facilitated means of intercommunication to races

jof the constitution of Composite, to which the east and west

jmountain ranges plains seas and deserts of the Old World

ionly oppose obstacles. The regions of which the Composita;

'are severally tabulated and commented upon are, in America : (i)

the Mexican region including California, a portion of Western

Texas and Central America north of Veraguas, remarkable for

'the Large number of endemic genera, 135 out of 240, and the

small average number of species ; (2) the United .Slates region,

[comprising the general area of North America from the Oregon

land Texas eastward and northward, with about 118 genera, out

ef whicli only 25 are endemic, or nearly so, but the average

oiumber of species more than double that of the Mexican genera ;

1(5) the West Indian region, of which the three principal islands,

'Cuba, St. Domingo, and Jamaica, have 13 endemic genera of

one to three species each ; and three South American regions, the

Andine, the Brazilian, and the Chilian, not so distinct from

le.ich other, nor showing any such remarkable contrasts as the

two northern ones. In the Old World six regions are distin-

(guished—(i) the Mediterranean, extending from Spain to Affgha-

nistan, with at least 140 genera, more than half ofthem endemic, and

an average of nearly i o species to a genus ; (2 ) the great Europaso-

Asiaiic region, extending from Western Europe to Eastern Asia,

with a large number of species, but only 10 endemic genera out

of 87 ; (3) the Tropical African, with 18 endemic genera out of

109 ; (4) the Tropical Asiatic, with only 9 out of 78 endemic or

nearly so
; (5) the South African, the smallest in extent but the

'richest in endemic highly differentiated genera and species, 100

out of 148 genera being limited to that locality, and out of about

1,400 species not above a dozen common to other regions ;
and,

'

lastly, (6) the Australian region, with 39 out of 83 genera endemic,

and, notwithstanding its isolation, nearly 60 species common

to other countries, chiefly tropical Asia and New Zealand. The

Compositai of the principal Oceanic islands are also separately

tabulated and considered ; after which, in the general summary,

it is conjectured that Africa, Western America, and possibly

Australia may have possessed the order at the earliest re-

cognisable stage, Africa showing the greatest variety of mdi-

vidual isolated remnants of extinct races ; Andine America, and

some of the scattered Oceanic islands, exhibiting a few of what

may be deemed the nearest approach to the previously men-

tioned conjectural primitive form of the order ; that at this early

period there must have been some means of reciprocal inter-

change of races between these regions ; that since the disruption

of this intercourse between the two great divisions of the globe,

there must have been for a time a certain continuity of composite

races from north to south across the tropics—a continuity which

was probably further prolonged in America than in the Old

World ; that as Compositre began to disappear from these tropi-

cal regions which thenceforth opposed to them impassable

barriers, they became rapidly differentiated to the northward and

southward, with greater structural divergences in the Old than

in the New World, owing to the isolation being more complete

in the former than in the latter ; and that those forms, those more

or less differentiated races, which had reached and accommo-

dated themselves to high northern latitudes or mountain altitudes,

retained some means of communication and interchange between

the Old and the New World, long after it was broken off in the

warmer parts of the globe. Finally the homes where Compositae

now fl.5urish in the greatest luxuriance of specific variety and

individual numbers, appear to be tropical America, exclusive of

the great alluvial low grounds and forest regions, the United

States, South Africa, the Mediterranean region, West Central

Asia, and extra-tropical Australia.

Geologists' Association, April 7.—The Rev. J. Wiltshire,

F.G.S., president, in the chair. "On the Excav.ations at the

Site of the New Law Courts," by W. H. Hudleston, F.G.S.,

and F. G. H. Price. The authors commenced with a general

description of the area in question, which faces the Strand for

500 feet, and is in shape a rough square of some seven acres in

extent. The floor of the excavation is about 33 feet above

ordnance datum line at the south-east corner. Four varieties of

beds are recognised, (i) Brick rubbish, &c.; (2) gravels and

sands
; (3) red clay ; (4) blue clay. The nature of the changes

which the London clay undergoes in its upper portions was
noticed, and the chemical agencies acting upon the clay and its

included septaria pointed out. The changes from blue to red

were thus summarised :—Conversion of dyad iron, existing partly

as carbonate partly as as a basic element of the silicate, into

tryad iron, oxidation of the included pyrites, removal to.a con-

siderable extent of the resulting sulphuric acid and diminution of

the carbonate of lime and magnesia. The several sections care-

fully examined by the authors showed that on tlie north side the

gravels have a thickness varying from 9 to 13 feet, and thin out

and disappear before the Strand is reached. The contour of

the London clay is irregular, one line of 30 yards giving a varia-

tion of 7 feet in the thickness of the overlying gravels, due to

this cause. Deposits of oxide of manganese and sulphide of

iron occur in the gravels ; the former, it was contended, due to

natural causes, while the latter was probably owing to sewage

contamination. The bones of Bos, Capra, and Ejmis, were

found in the gravels, and in the underlying clay t«'enty-three

species of moUusca, including Fiisiis bifasciatiis and Pyrula

siiiWiii, characteristic, in the opinion of Mr. C. Evans, of a line

of the London clay 130 feet above the base. The gravels belong

to the west London block of the Middle Level gravels, the as-

certained thickness of which at various points was compared with

the thickness of the Lower Level gravels at South Kensington,

Battersea, and Westminster. These latter the authors concluded

were double the thickness of the western block of the Middle

Level gravels. In conclusion the authors drew attention to the

results of the operations of the existing river, and several ac-

curate measurements of the bed of the Thames were given in

illustration.—Mr. E. Charlesworth brought before the notice of

the Association some sharks' teeth from the Red Crag, having

certain perforations which, should they be proved to be the

result of human agency, would seem to carry the advent of man
on the earth back to Pliocene times.

Society of Biblical Archseology, April 2.—Dr. Birch,

F.S.A., president, in the chair. "Notice of a Curious Myth

respecting the Birth of Sargina, from the Assyrian Tablets con-

taining an account of his Life." By Henry Fox Talbot. In

this paper Mr. Talbot showed that Sargina the First was a very

ancient king of Babylonia. The date of his reign is uncertain,

but it may be roughly estimated at fourteen or fifteen centuries

before the Christian era. He was a legislator and a conqueror,

and his arms appear to have reached the distant Mediterranean.

He fixed his capital at Ag.ani, in Babylonia, a city whose site

has not yet been discovered. His history, like that of other

ancient conquerors and legislators, has become partially involved

in fable. An account of his birth and infancy, preserved on a

tablet in the British Museum, offers a great similarity to that of

the infancy of Moses, as related in the second chapter of Exo-

dus. This account agrees very closely with the conduct of

Sargina's mother as described by the Assyrian tablet. " In a

secret place my mother had brought me forth. She placed me
in an ark of bulrushes ; with bitumen she closed up the door.

She threw me into the river, which did not enter into the ark.

The river bore me up, and brought me to the dwelling of a kind-

hearted fisherman. He saved my life, and brought me up as

his own son," &c. The inscription appears to have been a long

one, but only a small portion of the beginning has been well

preserved.—"On the Rise of Semitic Civilisation, chiefly

considered upon Philological Evidence." By the Rev. A. H.

Sayce. The author stated that comparative grammar has

shown that the Semitic language belongs to a late period in the

history of the development of speech, and presupposes a parent-

lanijuage, possibly connected with the old Egyptian and the sub-

Semitic dialects of North Africa. Many objections, however, lie

against the biliteral theory, and most of the bilileral roots are

probably of foreign origin. This is Accadian, also the source,

it would seem, of the early Semitic traditions. Thus two at

j
least of the rivers of Paradise are Babylonian, and the Sisuthrus
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of Berosus (the Biblical Noah), is the Accadian Susru or Na
(Anu). Like the traditions, a large proportion of the words in

the Semitic languages which express the objects of civilised life

are barrovved from the Accadian—the ordinary terms for
'

' city,"

"weighing," "measures," "ciphers," &.C., come from this

source. \Ve are thus enabled to gauge the primitive civilisa-

tion of the Semitic nomads, and to determine that their home
had no great rivers or mountains, like the deserts of Northern
Arabia.

Paris

Academy of Sciences, April l.—M. Serret presented a con-
tinuation of M. A. Mannheim's geometrical researches upon the
contact of the tliird order of two surfaces.—A paper was read
by M. C. Decharme on the spontaneous ascensional movement
of liquids in capillary tubes. The author here stated as there-
suit of his experiments that each liquid possesses a proper ascen-
sional velocity, which he proposes to call its " capillary velocity,"
and he indicated the peculiarities presented by certain liquids as
regards the relation between this velocity and the length of the
column, &c. An aqueous solution of hydrochlorate of ammonia
has the greatest capillary velocity, and next to it chloride of
lithium ; both these have a greater velocity than pure water.—

A

note by M. de la Rive on the llieory of polar auroras was read
;

the author maintains the atmospheric nature of the phenomenon.

—

The second part of a paper by M. A. Crova on the phenomena of
interference produced by parallel nets was read.—M. Faye gave
a long account of an association recently founded in Italy under the
title of "Societa dei Spettroscopisti Italiana," and also presented a
memoir on the Iiypothesis of persistent winds on the sun.— In a
second communication on the history of fermentation, M. E.
Chevreul described in some detail the chemical labours of Stahl,
and especially his theories of fermentation and combustion,
which the author regarded as pliysical rather than chemical.

—

M. Joseph Boussingault presented a note on sorbite, a saccharine
material allied to mannite, obtained from the juice of the berries
of Soiiuis aiiniparia.—X note was read by M. A. Clermont, on
some metallic trichloracetates, and M. Balard presented a note
by M. E. Keboul on the identity of the brominatedhydrobromate
and hydriodate of propylene, with dihydrobromate and iodohy-
dro'bromaie of allylene, and on the dihydrobromate of acetylene.

•A njte by M. Duval-Jouve, on the anatomy of the dissepi-
ments presented by the leaves of certain species of Juncus, was
conimun cated by M. Duchartre.

April 8.—M Serret presented a note by M. E. Combescure
on a peculiar system of equations with partial differences

; and
a paper entitled " Investigations upon substitutions," by M. C.
Jordan, was read.—M. Le Verrier communicated two notes by
M. D.amilla-Mii ler, one on terrestrial magnetism, the otherlon
the cosmieal origin of auroras. In the latter he claimed priority
in having put forward the notion of these phenomena being due
to solar inlluences.—M. J. Silbermann re.ad a continuation of his
memoir on the laws of atmospheric tides ; and M. C. Sainte-
Claire Deville communicated a note by M. O. Silvestri, giving
a chemical and microscopic analysis of the sand-shower which
fell in Sicily on March g, 10, and 11 in the present year.—M.
Chevreul read a second note on the crystallisation of barytic
salts, the acids of which originate from the maceration of dead
bodies.—A memoir on the alteration of the sulphurous waters of
Eau-Bonnes in contact with a limited atmosphere, by the late M.
Louis Martin, was read.—M. II. Sainte-Clare Deville presented
notes by M. A. Ditte on the apparent volatilisation of selenium
and tellurium, and on the dissocial ion of their hydrogenated
compounds

; by M. B. Renault, on the reducing properties of
hydrogen and vapours of phosphorus, and on their apphcation
to the reproduction of drawings ; by M. de Tommasi, on a com-
pound of binoxide of chrome and potas~icdichromate,kalichromic
dichromate [(CrO-)"' (CrU^j^ K-'O] H-0 ; and by M. L. Gran-
deau, on the function of the organic materials of the soil in the
nutrition of plants.—M. Cahours presented a note by MM. S.
Clocz and E. Guignet on the chemical composition of the
Chinese green (/o/vro).-An interesting note on the polymorphism
oi Miicor miucJo, by MM. P. Van 1 ieghem and G. Le Meunier,
was lommunicated by M. Decaisne.—M. A. Vulpian read a
mtmoir on the alteration of the muscles produced under the in-
fluence of trjuniatic or analogous lesions of the nerves, and on
the trophical action of the nervous centres upon the muscular
tissue ; and M. Gauthier de Claubry presented some observa-
tions on M. Champouillon's recent remarks as to the rapid
decomposition of the bodies of alcoholised subjects. He
adduces facts which seem to show that the difference in the rate

of putrefaction may be. otherwise accounted for.—M. A. de
Lapparent read a note on the date of the elevation of the district

of Bray.
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A PHYSICAL OBSERVATORY
T the last meeting of the Astronomical Society, a

A' paper was read by Lieut.-Colonel Strange on " The
Insufficiency of existing National Observatories." The
title is perhaps suggestive of an attack on Greenwich, but

this idea the paper at once dispels, the Royal Observa-

tory, and the administration of its eminent director, being

spoken of throughout in terms of the strongest approval,

in which all astronomers must join.

The aim of the writer was to show that, though Green-

wich provides most efficiently and amply for the elder

Astronomy, it is now time for us to consider whether her

younger sister should not also be permanently provided

for. When Greenwich was founded the Physics of Astro-

nomy, which now attract so much attention, had no exis-

tence. This department of science is entirely of modern

growth ; but it has already attained such wide proportions

and so deep a significance that it cannot any longer with

propriety be left to the chance cultivation of individual

zeal. In putting forward these ideas. Colonel Strange has

only given expression to what has been for some time in

the thoughts of every one interested in astronomy and its

correlated sciences. He is right in pointing out to the

Astronomical Society that in this direction its influence

can and ought now to be exerted. And he gives two very

cogent reasons why this should be done at once. First,

that the system of photoheliography, which has for some

years been carried on at Kew by the zeal of individuals,

and partly maintained by private means, has now been

brought to a close. Second, that the Royal Commission

on Science being now at work on the question of the ad-

vancement of science, the present opportunity is very

favourable for bringing this matter forcibly before Govern-

ment through that body—an opportunity which will pro-

bably not recur in a generation.

The discussion on the paper, as might be expected,

was prolonged and animated. The Astronomer Royal,

who spoke several times, was doubtful whether the ob-

ject for which such an observatory was sought to be

founded was sufficiently "secular" to ensure success;

but on its being urged with great force and truth by

Mr. De La Rue and Captain Toynbee—both connected

officially with the Meteorological Office— that the study

of the sun, as had been insisted on by Colonel Strange

in his paper, must greatly aid meteorological research,

Mr. Airy candidly admitted that if that pretension can

be made good, there will exist a claim on behalf of

Meteorology for the establishment of a Physical Ob-

servatory, similar to, and as " secular " as, that on

behalf of Navigation on which Greenwich was founded.

It is certainly a httle disheartening to find a great

leader in science insisting so much on direct utilitarianism

as the sole basis of national science, and withholding his

testimony to the enormous moral and intellectual benefits

of philosophical research, and even omitting all considera-

tion of the indirect material results which have invariably

followed vigorous and systematic study of natural phe-

nomena of whatever kind. The average Englishman is

prone enough to hug what in his untaught stupidity he

VOL. V.

calls " practical ideas," and will not be improved by

being told by one of the first of living philosophers

that such ideas are the standard by which he should

measure every proposal for advancement. But it is im-

possible to suppose that these are the ideas which the

Astronomer Royal will on mature reflection apply to the

question before us, when deliberately presented to him

with a view to action.

It is to be hoped, indeed, that the late discussion will

be followed by action. Our Royal Astronomical Society

should be the acknowledged head of modern astronomical

activity. It has higher functions to perform than those

on which its energies have been rather too exclusively

exercised—the reading, discussing, and publishing of

detached dissertations. It should from time to time take

stock of the territory it occupies, in order to see what

encroachments need fencing off and what expansions

are required. And, above all, it should constitute itself

more than it does the guide and encouraging counsellor

of the Government in matters which it must understand

better than they. We hope to sec it awake to its moral

obligations in regard to the most important matter which

has been so opportunely submitted to it. We do not

hesitate to say that if by its interposition a well-equipped

Observatory for Physical purposes should be established,

this will be the greatest service it will have ever conferred

on Astronomy, and not on Astronomy only, but on a vast

sphere of scientific inquiry, not obviously, but still indis-

putably, connected therewith.

In Meteorology such an observatory would ultimately,

if not immediately, create a revolution. Instead of the

dreary columns of thermometer readings piled upon us

by well-meaning but aimless industry, we shall see men of

thought labouring to refer to the great source of all energy,

the great maintainer of all harmony, the great exciter of

all variation—to the sun itself—those phenomena, at

present the most difficult in the universe to interpret,

which hitherto it has been assumed that any one with 5/.

to spend on " a complete set of meteorological instru-

ments " can help to elucidate.

Should the want now spoken of be made apparent to

those who can supply it, there will be several important

preliminary questions to deal with, such as (i) What
should be the scope of such an observatory ? (2) Should

it be engrafted on Greenwich, or be independent ?

(3) Should Meteorology and Magnetism be engrafted on

it and severed from existing connections ? (4) Should

a system of sun observations—the primary, though, of

course, not the sole object of such an observatory—be ex-

tended to India and other British possessions, so as to

ensure that continuity of facts on which Messrs. De La
Rue, Balfour Stewart, and Loewy have laid so much
stress in their striking memoirs on Solar Physics recently

communicated to the Royal Society .?

LANKESTER'S PHYSIOLOGY
Practical Pltysiology ; hcin^a Scliool Manual of Health,

£~v. By Edwin Lankester, M.D., LL.D., F.R.S. Fifth

Edition. Pp. 152. (London: Hardwicke, 1872.)

THE new title adopted by Dr. Lankester for this little

work is somewhat misleading. It has nothing to

do with Practical or Experimental Physiology, the sub-

D D
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ject on which interest has lately so much revived in this

countiy, and on which we hope before long to see a

treatise by competent hands. Nor would it be fair to

compare this " School Manual " with the admirable
" Lessons in Elementary Physiology " of Prof. Huxley.

The latter, though intended for boys' and girls' schools,

is only of use in the few instances in which dissection

and microscopic anatomy are taught ; and its chief value

is for University men who do not specially take up

Biology, and as the best introduction to the subject for

medical students. But Dr. Lankester addresses the

wider circle of the general public. He shows in the In-

troduction how an elementary knowledge of the functions

of the body and of the rules of health may be taught in

primary schools ; and proceeds to demonstrate the advan-

tage of this knowledge to statesmen, clergymen, lawyers,

architects, newspaper writers, common councilmen, and

artisans. Perhaps the most important part of this intro-

duction is that in which the author urges the importance

of some knowledge of what is necessary to health for

women in all stations of life. A skilful teacher would be

able to teach girls of average intelligence a large part,

and that the most valuable, of the contents of this

Manual. They would probably learn it more readily

than boys, .and when all memory of the tissues and

their names had passed away, it may be hoped that the

dogmatic injunctions and prohibitions on food and air

and drains and clothing would, at least in part, survive.

The first chapter contains a fair sketch of the con-

stituents of the human body ; the second deals with food,

and gives sensible advice on many points ; but here

there are marks of imperfect adaptation of Liebig's theories

to more recent facts. The third chapter, on Digestion,

is also clear and practical. The next on the Circulation

is too technical for the purpose of the book, and might,

we think, be relieved of many anatomical terms. The
two which follow on Respiration and the Skin, are chiefly

sanitary, and might be read with advantage even

by those ignorant of physiology. In the seventh

chapter, on Movement, Dr. Lankester gives a

very uncertain sound on the subject of boat-racing

(pp. 76 and 77), in the former passage going so far as to

assert that " in all gymnastic exercises competition in

feats of strength should be avoided." The public have

been already frightened as much as they are likely to be

by certain letters on the dangers of boat-racing, which

appear at intervals in the Times newspaper. It may be

said of this, as of other athletic sports, that when com-
petition is avoided gymnastics will cease to be practised.

It is surely better to attempt wisely to regulate these

contests than to condemn what are just as valuable or as

injurious as competitive examinations in mental athletics.

The last two chapters of this manual, which deal with

the difficult subjects of the nervous system and the

senses, are pleasantly written, .and give much useful in-

formation ; but there are more errors here than in the

rest of the book. Thus the decussation of nerve fibres is

made to take place in the corpus callosion, the arachnoid

is described as a " spongy membrane," and the pathology

and causes of apoplexy given on the same page are not

correct. Again, the physical cause of short sight is not

the cornea being too rounded, but the whole eyeball being

too long, and if the reader " looks into a living human

eye, through the pupil," as directed in p. 104, he w-ill be

disappointed of the promised result. In these as in other

particulars the work would have been better if the waiter

had taken more pains. Beside a number of curious mis-

prints, there are several minor inaccuracies scattered

through the book, which a competent physiologist would

correct in looking through it. Only two lines of poetry

from .Shakspeare and Milton occur, and both are mis-

quoted. Similar inaccuracies are to be found in the

classification of the animal kingdom printed at the end of

the volume, with which it appears to have no very close

connection. The glossary, on the other hand, and the
\

questions for examination, will probably be found of prac-

tical use. The tables of the ultimate and proximate con-

stituents of the body, also given in the Appendix, are too

exact to be correct, and the same may be said of that

showing the daily supply and waste. Moreover, I2lb. of

fat would make but a meagre man ; and 310Z. of water is

more than there is reason to suppose that the lungs

excrete. The woodcuts which have been added to the

present edition are taken from well-known, chiefly French,

sources ; they are roughly reproduced, but answer their

purpose well enough.

In a future edition, which we hope will be called for, it

would be well to restore the original title of the work,

and correct some of the inaccuracies we have referred to.

It might also be desirable to give fuller directions on the

choice and preparation of food, and especially of the food

suitable for infants and invalids. A chapter on the ge leral

management of a sick-room as to warming, ventilation

(now often carried to injurious excess), feeding, disinfec-

tion, &c., would also be a valuable addition. A short and
admirable pamphlet, issued a short time ago by Dr.

Bridges (" A Catechism of Health, adapted for Primary

Schools," 1870), contains just those points of sanitary

knowledge which are most important, and Dr. Lankester's

experience as a coroner would be of great service (as it

has already been) in enabling him to enlarge upon these

most pressing topics, and to illustrate them by well -chosen

examples. P. S.

OUR BOOK SHELF
yahrbuch der kaiscrlicli-koiiiglichcn (^cologischcu Reich-

saiistalf, xxi. Band. Nro. 4 ; October, November, Decem-
ber. (Vienna, 1871.)

Dr. Neumayr occupies the greater portion of this num-
ber of the '' Jahrbuch " with the third part of his elaborate
" Jurastudien." In this paper he describes what he calls
" der pcnninische Klippenzug," a name derived from
Penninbcrge, near Szczawnica, on the borders of Western
Galicia and Hungary. The structure of this region is

treated of at considerable extent. A long list of some
two hundred and fifty papers, notices, &c., accompanies
the memoir. Herr Franz Toula gives some account of

the Randgcbirges, near Karlsburg and Rodaun ; and the

work done in the Chemical Laboratory of the Institute is

described by Karl Ritter v. Hauer. The mineralogical
communications which accompany the "Jahrbuch " con-
tain, amongst other papers, one by C. W. C. Fuchs, on the

mechanical and chemical changes which lava undergoes in

passing from the fluid to the solid state ; and another by
G. Tschermak on the problems of mineralogical chemis-
try. We have also descriptions of various minerals by
Prof. Zirkel, Victor v. Lang, and Richard v. Drasche, and
a number of miscellaneous " notices."
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The Higher Ministry of Nature : viewed in the Light of
Modern Seieiiee, and as an Aid to Advanced Christian

Philosopliy. By John R. Leifchild. (London : Hodder
and Stoughton, 1872.)

Mr. Leifchild is already known as a careful writer on
matters connected with economic geology ; he now appears

before the public in the avowed character of ambassador
between the opposing forces of Theology and Science.

This bulky volume of upwards of 500 pages appears to be a

kind of commonplace-book of thoughts which have occurred

to him in solitary wanderings ; the title means to express

that the author concerns himself with subjects higher than

those which "subserve our present individual and collec-

tive interests." We must acknowledge that works of this

kind, endeavouring to reconcile in detail the conflicting

theories of theologians and men of science, are little to

our taste ; we suppose, however, they have their public
;

and in the case of the volume before us, the large type,

wide margins, and handsome binding, are all in its favour.

With this preliminary objection, that portion of Mr. Leif-

child's work which comes within our scope—for the greater

part does not—seems treated with considerable care and
knowledge, and with a higher degree of impartiality than

is usually to be met with in such works. The Darwinian
doctrines of evolution and natural selection of course

come in for some severe criticism ; we are surprised that

Mr. Leifchild should reiterate the superficial and often re-

futed objection that geology has not yet revealed a single

fossil /;/ transitu from one species to another, as if it were
possible that geology should reveal anything but the suc-

cessive connecting and connected links, which it has done,

and is doing every day. Those who delight in specula-

tions on the border-land between the natural and the

supernatural will find much to interest them in the

volume, and to such we commend it.

LETTERS TO THE EDITOR
[ T/ic Editor does not hold himself responsiblefor opinions expressed

by ills eorrespondents. No notice is taken of anonymous
communications. ]

Spectroscopic Nomenclature

Your columns were not long since opened to a discussion,

rather long drawn out, on a point of nomenclatuie. Tliey are

now, as ever, open to all reasonable discussion on that most in-

teresting aspect of Nature presented by the spectroscope. I

cannot help thinking that some advance might be made if the

facul ties exhibited in the one were now brought to bear on the

othe.. There seems to be a lamentable tendency in zealous but

disorderly minds to pay as little attention as possible to those

aids to reasoning—those signs of ideas, which ought to be cur-

rent coin.

I do not in the least propose to myself to attempt to mount
the breach just now. But I would fain challenge attention, and
urge a fair amount of consideration, on some few points in which

I have noticed very diverse methods of expressing the same thing.

And in so doing I may find it necessary to give my voice in

favour of one or the other. But it is not my object to advocate

so much as to indicate.

Observations have recently been made of the sun during

eclipse of a kind which, if not so novel as some think, is in-

tensely interesting, and must be constantly referred to, I mean
with a free prism. Now it occurs to me that it would be easy

to reserve the spectroscope for that instrument which we have

been accustomed to call such and to characterise these other

observations as prismatic, as distinct from spectroscopic. It would
then be known at the very outset that there was no slit. This

would not prevent a juvenile disciple of Newton from repeating his

prismatic examination of a chink, and getting his linear spectrum
;

it would only keep before him the origin and constitution of that

spectnim in a way which the sole use of the spectroscope appears

not to do. The prismatic and the spectroscopic methods of ex-

amining a luminous object are totally distinct. Thus the Poodo-

cottah observations were of one kind, those at Dodabetta of the

other ; those at Bekul, of both. It is of no consequence, for

this matter, where the prism is, it is the absence of the slit that

makes the difference. Thus, for the purpose of illustration, I

may allude to the planetary nebula seen prismatically unaffected

in the midst of a star cluster turned into streaks. And the

prominences seen in an open slit are to all intents seen prismati-

cally. It is obvious that there is here a distinction of idea which
may be advantageously fixed by a distinctive use of words. Let
the spectroscope mind its o^vn business, which is to make and
examine linear spectra. The moment it ceases to do so it ceases

to be a spectroscope.

This brings me to the next point. Since the prism does not
require a slit,—on the contr.iry, is a very valuable tool, as we have
seen, without,— it ought never to see lines, except as it sees other

forms, i.e., out lines. There is a confusion of ideas—rather, I

should say, a contraction of ideas— in setting a prism to look

for lines. It is the spectroscope which sees lines, the prism sees

images, forms. It is an accident of the case if the form happens
in any of its parts to be at the same time linear, and having its

linear portion in a certain direction. Thus, when in a prismatic

examination of the solar crescent immediately before eclipse, the

cusps become linear—albeit curvilinear—there is a failure of

grasp in speaking of the dark cusp-images as dark lines ; or,

at any rate, there is an opportunity lost of exemplifying the

principle which pervades the whole of the phenomenon, and of
fixing the prismatic idea.

The same kind of misuse of terms I have had occasion to

point out on the occasion of the first prismatic examination of

an eclipse, when what are now called, happily, zones, were un-

happily and mistakenly called by the technical term " bands."
I now pass on to the confusion whicli exists in the nomencla-

ture of lines. The subject fully treated would embrace the

whole range of spectral analysis ; but I must confine what I

have to say to solar spectra.

In the early days of solar examination with the spectroscope,

I made my venture, in the direction which I am now pursuing,

and it failed. Ignorant that I was already distanced—no matter

how or why—I suggested certain symbols for certain lines, fore-

seeing somewhat of what has come to pass. Aiming to avoid

an affiliation which further knowledge might prove false, but
admitting the great probability that the lines at C, F, 2796 (K)

were really due to hydrogen, I would have called these solar

bright lines a, f3, y, the hydrogen lines being already known as

Ho, H/3, II7 ; that which is now variously called "D.,," "D^,"
"near D," or sometimes plain "D," I would have had known,
in the same category, as 5. And other Greek letters expressed, and
would have sufficed to express, as many more as the memory
would require to hold. The venture failed, as I say ; and con-

sidering that no little confusion has resulted, I cannot help

thinking it a pity that it did. Soon after appeared a work on
spectrum analysis, in which H7 is ignored, and the bright

solar line which corresponds with 2796 (K) and with Hy is per-

sistently called and identified with G, to the great scandal of the

ghost of Fraunhofer and (I doubt not) the living Thicker. The
blunder has often been repeated since, indeed I have seen it in

Nature more than once in the last few days. If it was not to

have a Greek letter, at least it had a better right to be known as

"2796 (K) " than has the coronal line to be called " 1474 (K).

"

Failing that, it has been paraphrased, the shortest form being
" near G-" Surely it is time this were put right.

And now we have "1474." No one knows what the true

position of that line is. The line 1474 (K) is an iron line, and it

is to the last degree improbable that the coronal line is identical

with it. The misnomer has carried with it, naturally, the idea

that the source is iron. As this is an improbability of a higher

order still—because there is evidence against it in the absence of

a few hundred other iron lines—a false idea is in process of being

fixed.

And all this arises, and much more will follow, from the lazi-

ness of mind, if I may so call it without offence, which adopts

a name belonging to something already, instead of first reserving

judgment, and giving it an independent standing with a name of

its own.
Then there is the confusion of idea, and uncertainty in under-

standing exactly what is intended in speaking of the extension of

the spectrum, and of position in it, as right and left, or left and
right, as the case may be ; or the confusion is avoided by the

precise but cumbersome reference to degree of refrangibility,

This is quite unnecessary. This is so exact an analogy between
the degree of refrangibility and the degree of heat that no one
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ought to experience the least difficulty in using the simple adjec-
tives "higher" or "upper" and "lower" for the parts of the
spectrum, and the simple prepositions "above" and "below,"
where required. There is no possibility of misconception, and
no explanation is needed.

Probably we have got beyond the stage in which misconcep-
tion is likely to arise froati the careless use of words expressing
continuity or otherwise in a spectrum ; but I would suggest the
word "diffuse" where it is not intended to express anything
precise. Thus the coronal spectrum is diffuse until we know it

to be solar. M. Janssen testifies to dark lines seen in the (diffuse)

spectrum, J. Herschei,
Camp Nandair, Hyderabad, March 19

Turner's Vision

I HAVE been waiting since the appearance of a report of Dr.
Liebreich's lecture in Nature of March 21 expecting that an
animated discussion would be provoked, affording me an oppor-
tunity of slipping in obscurely as a minor combatant, the subject
being one on which I am but veryindifferentlyqualified tospeak,
although thirteen years ago I did incidentally suggest an explana-
tion of the pecuiiirities of Turner's later pictures which, simple
as it is, still appears to me sufficient. On page 67 of " Through
Norway with a Knapsack," published in 1859, speaking of some
of the peculiar midnight sunset effects of the North, I said that

"Turner, like an eagle, has dared to face the sun in his full

glare, and to place him in the middle of his pictures, showing us
how we see a landscape with sun-dazzled eyes, when everything
is melted into a luminous chaos, and all the details blotted out
with misty brightness."

In all these peculiar pictures that I have seen the sun is thus
placed in the middle of the picture, and just sufhciently above the
horizon (from about 10° to 20', or at most 25°) to pour his rays

about perpendicularly to the curvature of the eye-ball, when the
face is in position to contemplate a landscape. I have frequently

repeated the experiment of contemplating a landscape under such
circumstances, and on every occasion of submitting to such tor-

ture have seen all the effects of even the most extravagant of
Turner's later pictures, which are so well described by Dr.
Liebreich. I have seen the "vertical streakiness, which is

caused by every illuminated point having been changed into a
vertical line," with an "elongation, generally speaking, in exact
proportion to the brightness of the light," and that "there pro-

ceeds from the sun, in the centre of the picture, a vertical yellow
streak." These appearances may arise from an affection of the
crystalline lens of my eye similar to that attributed by Dr.
Liebreich to Turner, or it may be due to something else much
simpler, and which is more or less common to all human eyes.

If the simpler explanation based upon normal conditions covers
the facts, it certainly must be the more acceptable.

My explanation of the vertical streaks is this. When we thus

look full faced at the sun, the dazzle produces slight inflammation
or irritation, and a flow of tears. The liquid accumulates, and
rests upon the lower eyelid, forming a little pool, the surface of
which has a considerable vertical curvature, i.e. the lower part of
the retained tear curves upwards from the surface of its base at

the root of the lower eyelashes to its summit contact with the
conjunctiva. Thus in a vertical direction it must act as a lens of
very short focus, it must refract and converge the rays of light in

a verticil plane, and thus produce a vertical magnifying effect,

the definition of which will of course be very confused and ob-
scure, on account of the irregular curvature, and the fact that the

eye is focused to the distant objects. This want of directive

focusing will limit the distortion to the bright objects whose verti-

cally magnified images will be forced upon the attention.

To test this explanation let any one select a bright afternoon,

and at about 6 p. M. or a little later, at this season, gaze sunward
upon any landscape free from London smoke or other medium of

solar obscuration. At first, if his eyes are not very sensitive, he
will see a circular sun, but presently, as the tears accumulate,
the vertical elongation of the sun and general " vertical streaki-

ness" will appear. When I tried the experiment last week the sun
appeared like a comet with abrilliant vertical conical tail, the point

of which rested on the horizon. But I was then slightly troubled
with what is called "a cold in the head," and my ey^s watered
very vigorously, and thus the conditions for producing fine

Turneres:|ue effects were highly favourable. On carefully dry-

ing my eyes these effects were, for a moment, considerably
diminished.

I have adopted another method of testing this explanation.
Having caused the eyes to become somewhat suffused, I bring
the upper and lower eyelids so near together that the liquid shall

occupy a sensible depth, i.e., from the conjunctiva to the base of
both upprrand lower eyelashes, and by compression be bulged
or curved outwards in the vertical direction. On looking
through this tear-filled chink at a gaslight, the vertical elonga-
tion is remirkably displayed, and it extends upwards or down-
wards or both according to the position of the liquid. When
looking at the sun and landscape with the eyes fully opened
(which i; very painful), the elongation is chiefly down v.irds,

and obviously connected with the tear on the lower eyelid ; but
if the eyelids be nearly closed to diminish the intensity of the
light, an upward elongation is also commonly visible.

The other phenomena represented by Turner are, I think,

simply a faithful copying of the effects of glare and suffusion

produced by painful sun-gazing and the looking at a landscape
where the shadows are, so to speak, nowhere, or all behind
one's back. W. Mattieu Williams

The Adamites

As " M. A. I." prefers to keep his incognito, I shall not seek
further to induce him to reveal himself. He has now, however,
pointed out what he conceives to be errors in my paper, and I
will reply to his criticism.

In the first place, as to the word pi-tci, I neither said nor inferred
that the final syllable is not a suffix. My remark was that it

retained a primitive root, ta, which is found al^o in the Semitic
'ata, and I submit still that I am perfectly correct. The suffix

tar in Sanskrit denotes nouns of agency, as Bopp shows in his
" Comparative Grammar," and I am quite justified, when I find
in various other languages a root word similar both in sound and
sense, in inferring that the Sanskrit suffix was originally of the
same character. I have hitherto been under the impression that
comparative philology had established that suffixes were at one
time independent words, but it appears that I am wrong. To
show, however, that I have erred in good company, I would refer
to Prof. Max Muller's "Stratification of Language" (p. 32),
where it is said, " suffixes and affixes were all independent words,
nominal, verbal, or pronominal ; there is, in fact, nothing in
language that is now empty, or dead, or formal, tli.at was not
originally full, and alive, and material." I must plead guilty of
ignorance of " M. A. I. 's" scientific method.
As to Tiiala, when it is shown that Ta:}iata or Taiigata was

the original form of the Polynesian deity's name, I shall be
better able to reply to your correspondent's criticism. In any
case, the final syllable is evidently the word denoting "spirit,"
and I see no difficulty in Ta becoming either Tarn or Tang as
the result of phonetic change. The mere fact that Taata and
Tiki 3.K different gods with different attributes really amounts to
nothing, since such a division of personality and characteristics
is a common fate of the divinities of heathen mythologies. I see
no reason to change my opinion that the name of the Polynesian
great ancestor has preserved the same primitive root as that which
is to be found in the name of the first man, Adam, of the Semites, or
rather of the A/;/:a / forerunners.
While replying to " M. A. I.," it may be well to notice the

criticism of his advocate, Mr. Jenkins, for whose explanation
of the meaning of the word Adam I am much obliged,
although, if he will take the trouble to read my paper, he
will see that I was not ignorant of what he states. But the
acceptance of the Hebrew meaning of the word as the
original one does not lead me to place much reliance on Mr.
Jenkins's judgment. If the Old Testament narrative proves any-
thing beyond a knowledge of the tradition as to Adam, it is that
the narrator was a bad philologist, and that finding the Hebrew
word adainah, he forthwith inferred that the first man was made
of ground-dust, which give to him its red colour. For my p.art,

I entirely ignore the authority on such a point of the Hebrew
writer, and in justific.Uion I beg to refer to the statement made by
the Rev. A. H. Sayce before the Society of Biblical Archrcology,
as reported in the last number of Nature (p. 495), that the
early Semitic traditions are derived from an Akk.adian source, as
are also most of the biliteral roots of the Semitic language. If
the traditions are taken from that source, the probability°is that
the proper names they enshrine have had the same origin ; and I
subinit, therefore, tliat I am quite justified in tracing the meaning
of the word Adam to the old Chaldean tongue, in which, as Mr.
Norris's Assyrian dictionary shows, and as my paper asserts, Ad
signifies "a father."
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Tn conclusion, I may add that there is nothing improbable to

my mind in peoples even so distant from each other as the

Polynesian Islanders and the Gauls retaining in their traditions a

name which had been applied to their mythical common ancestor,

nor unreasonable in supposing that they and other peoples men-
tioned in my paper were alike derived from some region in

Central Asia. My argument is simply cumulative, as there are

many facts of a different kind pointing in the same direction.

I am sorry my communication has reached such an inordinate

length ; but having replied to "M. A. I.'s" objections, which,

after his first letter, forcibly remind me of the mountain in labour

bringing forth a mouse, I shall not trouble you with further corre-

spondence on a subject which I fear is far from interesting to a

majority of your readers. C. Staniland Wake

Meteor

As I was going along the road towards Greystoke Castle at

half-past eight p.m. on Friday last, April 19, I noticed a very

fine meteor m a south-east direction. It was about the size ol a

common hand-ball, its centre being of an exceedingly brilliant

white colour, surrounded by a circle of a bluish tinge, while

short flickering radiations were distinctly visible on its circum-

ference in all directions, reminding me of the sphero-stellate

spiculiie of certain sponges. It was falling in a perpendicular

direction, but I was not fortunate enough to see it at the begin-

ning of its course. Its downward motion was slow and quite

gradual, apparently not swifter than an ordinary india-rubber

ball would fall by the gravity of its own body. There was no

trail whatever left behind in its course. After two or three

seconds it suddenly disappeared, before reaching the ground,

without any explosion or expansion of its body. The night was

very close and still, a muddiness covering the whole sky, inter-

spersed here and there with long stratus clouds, and a beautiful

halo surrounding the moon. Thomas Fawcett
Blencowe School, Cumberland, April 22

A Waterspout

On Saturday last, April 16, whilst fishing in the river Elwji

at a point about two miles above the well-known Cefn caves,

and five from St. Asaph by the river, I witnessed a very singu-

lar phenomenon. My attention was suddenly called up-stream

by a remarkably strange hissing, bubbling sound, such as might

be produced by plunging a mass of heated melal into water.

On turning I beheld what I may call a diminutive waterspout in

the centre of the stream, some forty paces from where I was

standing. Its base, as well as I could observe, was a little more
than two feet in diameter. The water curled up from the river

in an unbroken cylindrical form to a height of about fif.een

inches, rotating rapidly, then diverged as from a number of jets,

being thrown off with considerable force to an additional eleva-

tion of six or seven feet, the spray falling all round as from an

elaborately arranged fountain, covering a large area. It re-

mained apparently in the same position for about forty seconds,

then moved slowly in the direction of the right bank of the river,

and was again drawn towards the centre, where it remained sta-

tionary as before for a few seconds. Again it moved in the

former direction, gradually diminishing and losing force as it

neared the bank, and finally collapsed in the shallow water.

Strange to say, its course was perpendicular to the bank and not

with the current.

At the time of the occarrence the river was still high, from

the recent heavy rain, though the depth of water at the spot

where I first observed it was not more than four feet. The
current, of course, was stronger than usual, but presented a com-

paratively smooth surface. The day was fine and sunny, with

a slight breeze irom the S.E. The event occurred about 12.15,

and Tasted seventy or eighty seconds, as well as I could judge.

The atmosphere in the immediate vicinity seemed, from the

way in which the spray was scattered, to be somewhat agitated
;

but my impression was that such agitation was the result of the

phenomenon, rather than its cause. I had fished over the spot

a few minutes previously, and examined it afterwards with great

care, but saw nothing to account for the wonder.

St. Beuno's College, St. Asaph, April 9. J. GitAY

Cuckoo's Eggs

The discussion raised by Prof. Newton on the coloration of

cuckoos' eggs has been very interesting doubtless to ijiany reader?

of Nature ; a mite of information from New Zealand, concern-

ing one species of the Cuculida^, may not be out of place.

The German theory that " the tgg of the cuckoo is approxi-

mately coloured and maiked like ttiose of the biids in whose
nest it is deposited, that it may be less easily recognised by the

foster parents as a substituted one," does not hold good in respect

to our Chrysococcyx liicidus, Gml., pipiwharaupa, the whistler or

small cuckoo.
The dupe is the piripiri, or gray warbler, GnygoncJIavivi'iiins,

Gray, its eggs are white, dotted with red spots; the egg of the

whistler of much larger size, is of a greenish dun.

However, I think it should be stated that the nest of the dupe
is somewhat of a pear-shaped structure, fiimly and thickly built,

with a smsU entrance near the middle, well sheltered with

feathers. Here discrimination betwixt eggs may be difficult (or

the foster parent, if it possesses the faculty and uses it. In the

Trans. N. Z. Institute (vol. ii. pp. 58 and 65) reasons have been
advanced by the writer lor the selection of the warbler's nest by
our brightly plumed cuckoo; may "thedim obscure "of its interior

supply another reason ? Thomas H. Potts
Ohinitahi, Feb. 5

Sun-spots and the Vine Crop

As the connection of sun-spots with terrestrial phenomena is

now largely occupying the attention of scientific men, the follow-

ing facts may be of some interest. The years in which the

wine crop in Germany was unusually good seem (in this century,

at least) to have returned at regular inteivals. The close coin-

cidence of these years with the years of minimum sun-spots is

shown by the following table :

—

of Sun-spots.

1784-8

1798-5
1810-5

1S23-2

1784
(?)

181I

1833-8
1S44-O

1S34

1857
1858

1856-2

1867-2

I may add that the gentleman who first remarked the regular

recurrence of wine-years at intervals of about eleven years was

not aware of the periodicity of the sun-.spots, and couli not there-

fore have been in any way prejudiced. The years given in the

above table are the only ones known in Germany as good wine-

years.

These facts agree with the results of Messrs. Piazzi Smyth and
Stone, who found that the mean temperature on the surface of

the earth was subjected to a period of elev-en years.

Arthur Schuster
Owens College, Manchester,' April 23

Tide Gauge

In Nature of the iSth is a letter from Mr. Pearson re-

specting Tide Gauges. As very little appears to be known of

such instruments, we beg to inform you that we have made them
for many years, and have now two finished, one for the Indian

Government, and the other for the Australian Government, and

we shall be happy to show them to any one wishing to see them.

We think they could be made self-acting at a much less cost if

the twatt time of high water is not required.

449, Strand, W.C., April 19 Elliott Brothers

Colour of the Hydrogen Flame

In a communication from my zealous science-master, which I

find in your issue of Thursday the nth, it is stated that pure

hydrogen has no tinge of blue in its flame (that colour being due
to the presence of sulphur), and he concludes his note wuh a

gushing tribute of his own, and the younger boys' gratitude for

the " simply delightful Science Primers of Profs. Huxley, Roscoe,

and Balfour Stewart." Let me call his attention to the fact that

on page 26 of his Chemistry Primer, Prof Roscoe distinctly states

that ' Hydrogen is inflammable, and burns with a pale blue

flame." A Grateful Pupil of Mr. Barrett

The " Cheironectes pictus "

Since I communicated to you an account of a fish which I

caught in the Gulf weed during the homeward voyage of H. M.S.
Charybdis, I have seen, in the February number of the American
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yournal of Science and Arts, a description of a fish-nest which
Prof. Agassiz obtained from the seaweed of the Sargasso Sea in

December last.

In this interesting paper Prof. Agassiz identifies the embryos
which he acquired from the nest as the young of the Cheiromctes

fictus, which, as its name implies, has fins like hands. From the

description given I have no doubt but that my specimen is the
Cheit'oncctes, and I lose no time in forwarding to you the result of
my reading. J. E. Me[;yon
H.M.S. Duke of Wellington, Portsmouth

OCEAN CURRENTS
TN the Philosophical Magazine for October 1870 and
• 1 87 1 I have examined at considerable length the
arguments which have been advanced in favour of the
theory that Oceanic Circulation is due to differences of
specific gravity between the ocean in equatorial and polar
regions. Since then a point in reference to the infl uence
ot the earth's rotation has suggested itself to my mind
which appears to be wholly irreconcilable with the gravi-

tation theory of currents.

It is one of the properties of a fluid that the resistance
which it offers to motion is equal in all directions. It

follows, therefore, that when an ocean current is flowing
in any particular direction, the forces acting on the moving
water must be greatest in the direction of motion.
According to the theory that oceanic circulation is due to

difference of specific gravity, resulting from the difference

of temperature between the equatorial and polar waters,

the direction of motion at the surface of the ocean is from
the equator to the poles, and at the bottom from the poles

to the equator, subject to a deflection caused by the
earth's rotation. According to this theory gravity tends
to impel the water from the equator towards the poles
along the line of meridian ; while rotation tends to deflect

the water towards the cast. If the total amount of work
performed on the moving water by these two forces were
equal, then the water on the northern hemisphere would
take a north-easterly direction, and that on the
southern hemisphere a south-easterly direction. But
owing to the way in which the two forces vary in relation

to each other, the path taken is not a straight line but a
curve, the particular character of which has been deter-

mined with great labour by Mr. Ferrel.

But whatever view we may adopt in regard to the in-

fluence of rotation on the moving waters, whether it be
that advocated by Dr. Colding and others, or that pro-

pounded by Mr. Ferrel, it is evident that if we assume the

amount of the impelling energy of gravity to be not
greater than the deflecting energy of rotation, we shall be
led to the conclusions that there can be no such general
interchange of equatorial and polar water in the Atlantic

as Dr. Carpenter maintains. For under such conditions
water leaving the equatorial regions for the Arctic seas
would move as rapidly eastward as northward, and would
consequently be deflected against the western coast of the
old continent, and arrested in its progress before it reached
even the latitude of England.

I need not, however, dwell further on this point, for I

do not suppose there are any advocates of the gravitation

theory who will not freely admit that the impelling energy
is at least equal to the deflecting energy, and if this be
admitted, it is all that is necessary for my present argu-
ment.
What proportion then does the impelling energy of

gravity bear to the deflecting energy of rotation ?

The velocity of rotation at the equator is about 1,526
feet per second, and at lat. 60'', about 773 feet per
second. Were water frictionless, and did it offer no
resistance to motion, then a pound of water flowing
from the equator in the direction of the pole would,
on arriving at latitude 60", have, according to hitherto re-

ceived ideas, an easterly velocity relative to the earth's

surface of 763 feet per second. Mr. Ferrel has, however,

shown that the relative velocity would be much greater.
But not to run the risk of over-estim.ating the velocity, I

shall be content to take it at 763 feet. Water flowing
from the equator towards the poles, instead of having an
actual velocity of 763 feet per second on reaching latitude
60°, has, at the utmost, a velocity not over one or two feet.

If we suppose the velocity to be, say, 3 feet per second,
then 760 feet per second of velocity derived from rotation
is consumed by friction and other resistances in the pas-
sage of the water from the equator to that place. A
pound of water moving with a velocity of 760 feet per
second possesses in virtueof that velocity°9,025 foot-pounds
of energy. This enormous amount of energy is all con-
sumed, not in impelling the pound of water from the
equator to latitude 60", but in simply deflecting it to the
east during its motion. Consequently 9,025 foot-pounds
is the amount of energy required to perform the work of
deflection. But since the resistance offered by a fluid to
motion is equal in all directions, the resistance offered to
the impelling force must be as great as that offered to the
deflecting force. It is, I trust, admitted that in the pas-
sage of the pound of water from the equator to latitude
60"', the distance traversed by the water under the influence
of the impelling force is as great as the distance traversed
under the influence of the deflecting force, or, in other
words, the distance from the equator to latitude 6p°,
measured along the meridian, is as great as the distance
to which the water is deflected to the east during its pas-
sage. Then, if this be the case, 9,025 foot-pounds of
energy of the impelling force must be also consumed in
overcoming the resistance to the motion of the pound of
water ; that is, the impelling force requires to perform 9,025
foot-pounds of work before it can convey a pound of water
from the equator to latitude 60°. Can gravitation, there-
fore, be the impelling force ? Can gravity, according to
Dr. Carpenter's theory, perform 9,025 foot-pounds of work
on a pound of water in impelling it from the Equator to
latitude 60° ?

Taking Dr. Carpenter's own data as to the temperature
of the ocean at the poles and equator, and the rate at
which the temperature at the equator decreases from the
surface downwards, I have shown* that 9 foot-pounds is

the greatest amount of work which gravity can perform
on a pound of water (placed under the most favourable
circumstances) in carrying it from the equator to either
pole. Assuming the slope from the equator to the poles
to be uniform, 6 foot-pounds will be the total amount of
work that gravity can perform upon a pound of water
in its passage from the equator to lat. 60°. But this is

only
J
jigf, part of the amount of energy required. Hence,

if there is any circulation of water between the equatorial
and polar regions, it must be produced by a cause 1,500
times more powerful than the one to which he appeals.

But in reality the amount of energy impelling the
water must be far more than 1,500 times greater than
what can be derived from gravity, for the water moves
more in the direction of the impelling force than in the
direction of the deflecting force, thus proving that the im-
pelling force is greater than the deflecting force.

Although it will be admitted that the resistance offered
by fluid friction is equal in all directions, yet it may be
urged that, owing to the influence of the winds or some
other cause or causes which I have not taken into account,
the actual resistance to motion may be greater in some
directions than others. This no doubt may be the case,
but it cannot possibly affect the conclusion at which I

have arrived, unless it be shown that the resistance to
pole-ward motion is 1,500 times less than the resistance
to eastward motion.

But these results are as conclusive against the theories
of Maury, Colding, Ferrel, and in fact against every pos-
sible form of the gravitation theory, as against the theory
of Dr. Carpenter. And I need hardly add that they are
equally fatal to the theory that ocean currents are caused

* Phil. Mag., Oct. 1871,
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by the heaping up of the water by the winds ; for any
amount of power which could possibly be derived from
such a source must fall enormously short of that required.

It may be noticed that we have here a means of

making a somewhat rough estimate of the absolute

amount of resistance offered to oceanic circulation, a
rather obscure point. It shows that the resistance to

motions arising from friction is far greater than was
hitherto supposed. The amount of the work of the re-

sistance to a pound of water passing from the equator to

lat. 60° cannot be less than twice 9,025 foot-pounds.

It follows also that if the resistance to motion in the

waters of the ocean be as great as it has thus been
proved to be, then there is no warrant for the generally

received opinion that a force such as that of the winds
acting on the surface of the ocean cannot produce motion
extending to any considerable depth. For if the resistance

to motion be as great as the foregoing consideration

shows it to be, it is impossible that the upper layers of the

ocean can be constantly pushed forward in one direction

without dragging the underlying layers after them.
The inadequacies of the gravitation theory may be

shown in an even still more striking manner. Conceive
a column of water in any part of the ocean extending from
the surface to the bottom. Suppose the column to be a
foot square, and the depths of the ocean to be four miles.

We have in this case a column a foot in thickness, and
four miles in height measured from its base. According
to Dr. Carpenter's theory, gravity tends to move the water
forming the upper part of the column in the direction

from the equator to the pole, and the water forming the

under part from ti;e pole to the equator. What then is

the amount of force exerted by gravity on the entire

column? In the next part of my paper on Ocean Cur-
rents in the PIiilosiTphical Magazine I shall demonstrate
by an exceedingly simple and obvious method, that the

total amount of force exerted by gravity on the whole
mass of water constituting the column is only

-f^^
of a

grain. That is, -^^ of a grain on 600 tons of water.

Edinburgh, April 15 James Croll

THE FOSSIL MAMMALS OF A USTRALIA

THE substance of this communication was given
orally at the meeting of the Royal Society, April

18, 1872.

Prof. Owen commenced by alluding to the series of

fossils brought in 1836 by the then Surveyor-General of

Austraha, Sir Thomas Mitchell, from the bone caves dis-

covered by him in Wellmgton Valley, New South Wales.

The determination of these remains required study of the

osteology and dentition of the existing marsupial animals,

which formed the subject of papers in the " Transactions

of the Zoological Society " (vol. ii., 1838, and vol. iii., 1845).

In these papers indications were given of a second
species of living wombat, distinct from the type peculiar

to Tasmania, such indications being yielded by a skull

sent from Australia. In 1S53 the author published, in his
" Osteological Catalogue of the Museum of the College of

Surgeons," the cranial characters of a third living species

oi Phascolomys, also from a skull, which, like that of the

second species, was from the continent of Australia.

These materials seemed to some naturalists inadequate

for the acceptance of a Pliascoloinys latifrons and a Phas-
colomys platyrhiniis, in addition to the first discovered

Tasmanian Phascolomys vombatus; and Gould in the

part published in 1855 of his great work, " The Mammals
of Australia," containing the tine figure of that species,

hesitated to admit more, although a drawing which he had
received of the head of a wombat killed in South Australia
" afforded good reason for concluding that the continental

animal is really distinct." In 1859 this distinguished

• "On the Fossil Mammals ofAustralia," No. y\\\.:0<imxiPhascolo7njis;

spegies exceeding the present in size, by Prof. Owen, F.R.S.

naturalist was able to publish in Part XI. of his work a
figure of a wombat from the southern parts of the conti-

nent of Australia, which he recognised as distinct from the

small wombat of Tasmania, and referred to the Phasco-
lomys latifrons ; it was, however, the larger bare-nosed
species, Phascolomys platyrhiniis.

In 1S65 and 1866 specimens were received at the
Zoological Gardens of London, of both the conti-

nental Australian wombats, which the able Prosec-
tor, Dr. Murie, showed to have respectively the
cranial characters of Phascolomys latifrons and Phase,
platyrhiniis. The /'//. latifrons had the nose or muzzle
clothed with hair. This confirmation greatly encouraged
the speaker in the investigation and comparison of the
cranial and dental characters of the fossil remains of the
genus ; and in November 1871, he felt that he had grounds
for submitting to the Royal Society such characters of

four other species of wombat, not exceeding in size the

largest of the existing kinds, which four species appeared
to have become extinct on the continent of Australia.

The differentiation of the actual platyrhine and latifront

species from some of the extinct forms was not the less

interesting and instructive ; though it seemed small in

degree, it was, however, definite, in comparison with other
fossil remains which could not be distinguished from the
existing Phascolomys platyrhiniis axiA Ph. latifrons.

The determination of the species propounded on cranial

and dental characters in the present paper was much
easier and more decisive, by reason of the marked
superiority of size of the fossils. These large and gigan-
tic wombats were differentiated, not only by bulk, but by
modifications of the skull and proportions of certain teeth,

notably the incisors and premolars.

On these grounds the author characterises a Phasco-
lomys mcdiiis, which, although markedly larger than
Phascolomys platyrhiniis, was intermediate in bulk be-

tween the two now known extremes of size in the genus.
Next followed a Phascolomys magnus,a.i\A finally a Phas-
colomys gigas. Of the latter species a restoration was
given in a diagram of the natural size, which was that of

a tapir or small ox. The dental and certain cranial

characters were illustrated by highly finished drawings of

the fossils.

With respect to the large extinct wombats described
in his present paper, the author remarked that it was not
likely they could have escaped detection if still existing

in any of the explored parts of the Australian Continent.

The knowledge that such species have existed may excite

to research and help to their discovery, if any of them
should still be in life, in the vast tracts of the northern
and warmer latitudes of Australia.

The author exhibited in a tabular view the localities of
the known existing and extinct Australian wombats as
follows :

—

Where found By whom found Species of
Phascolomys.

BrecciaCave, Wellington Valley.l Sir ThomasMitchcll,! ,,., , ...

N. S. Wales

Lacustrine Bed, Victoria ..

Drift Deposits, Queensland

c.B.,1836 r
r E. C. Hobson, M.D.,1^.

lb. King's Creek, Darling Downs S. Turner, 1847 ... Parvus, Medins
T2 n * // f Fred. Neville Isaac,)nr-j / 7/-

Id. Eton Vale, 11'

ib St. Jean Station, //'.

lb. Drayton, Queensland

Ed. S. HLIL \Platyrkhitts, Med-
'ji'us, Magmts,Gisas

M. Satche St. Jean,\^.
1864 ...1'^'^''^

Sir Danl. Cooper, B t. , 1 Thomso7ii, Medius
) Mag-mis, Gigas

^/l.^r'!'^!.'!''
.^'"'!?." ^.'.''".!:} ^- Nicholson, ^K(,...]Giga:

Caves, Wellington Valley, N.S.i ProfessorThomson,G.1i»///<:fc//z, ATrc^/;,
Wales J Krefft, 1867 / Lati/mis

The author then touched upon some generalisations

suggested by the present stage of discovery. The dis-

appearance of the larger species was explicable on the
principle of the " contest of existence," as apphed by him
to %\vi problenx of the extinction of the fossil birds of
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New Zealand (Trans. Zool. Soc, vol. iv., 1850), and sub-
sequently by Darwin to the incoming of new species, as
" the battle of life." He next entered upon the relation
of the present discoveries in Australia to the law of Geo-
graphical Distribution in the new Tertiary or Quaternary
periods of extinct and existing animals.
The wombat was a more characteristic Australian form

of mammal than the kangaroo, for the latter is repre-
sented by species in New Guinea

; and species of
Phalangcr range farther from Australia, though still

bound to the same great natural, and mainly submerged,
division of the earth's surface. But no kind of wombat,
recent or fossil, has been detected out of Australia and
Tasmania. The present Continental kinds, and species
near akin to them, existed in Australia during a very long
period, reckoned by the terms of historical time, if we may
judge from the state of petrifaction of the fossils, and the
great depths at which some have been met with in well-
digging

; where, after 30 ft. or 40 ft. of black rich soil have
been bored through, such fossils occur at 100 ft. lower
down in sandy drift, which has been accumulated to that
or greater vertical thickness beneath the loam. On the
assumption that air-breathing animals perished in a
general deluge some 5,000 years ago, and that their dis-
persion then began anew from the exceptional few indi-
viduals preserved in the Ark, we must suppose the
wombats then living in Australia to have contributed
miraculously their pair or pairs to the Asiatic menagerie,
and to have been as miraculously restored to their proper
continent on the subsidence of the Noachian flood.

It is neither creditable nor excusable that so great a
divergence should still be maintained, chiefly through
theological teaching, in the ideas of the majority of men
"of ordinary culture " as to the cause and conditions of
the distribution of living species over the globe, from those
suggested by the clear and multiplied demonstrations of
Science. On this topic the author referred to a paper in
"Annals and Magazine of Natural History," i S50, " On
the Gigantic Birds of New Zealand, and on the Geo-
graphical Distribution of Animals."

THE CONNECTION BETWEEN COLLIERY
EXPLOSIONS AND WEATHER*

A FTER a preliminary reference to previous papers on
-^~^ the subject, and especially to the diagrams published
by Mr. Joseph Dickinson, and by Mr. Bunning, of Ncw-
castle-on-Tyne, the authors of the paper referred specially
to Mr. Dobson's paper, published in the reports of the
British Association. They showed that the periodicity
alleged by him to exist in these explosions had no real
foundation in fact ; for, on plotting the dates of the ex-
plosions for the last twenty years in two ten-year periods,
very slight resemblance was seen between the two curves.
The number of accidents (all fatal ones) on which the
statement was based was 1,369.

In the progress of this inquiry it had come out that the
number of serious accidents, involving the loss of ten lives
or more, had materially increased during the last five

years, the numbers being :

—

1851-55 . . 13. 1856-60 . . 15.

1S61-65 . . 12. 1866-70 . . 11.

These numbers appear to be well worthy of remark.
For the special purpose of the paper, the continuous

records from Stonyhurst, one of the observatories in con-
nection with the Meteorological Office, were taken, and
the curves for the barometer and thermometer were
plotted for the three years, 1S6S-70. The records of fatal

explosions were obtained from the published reports of
the inspectors, while the dates of the non-fatal accidents
were obtained from the inspectors themselves, who, almost

* "On the Connection between Colliery Explosions and Weather," by
Robert H. Scott, F R.S , and Mr. W. Galloway. Read at the meetirg of
the Rojal Society, April i8, 1872.

without exception, rephed to the communications ad-
dressed to them, and furnished the desired information.
Mr. Dobson, in his paper, having spoken of the explo-

sions occurring principally at the commencement of a
storm, the authors showed that it was not, in some cases,
until two or three days after the barometer had reached its

lowest point that the accident happened. They showed
also why, during a period of continued violent oscillation
of the barometer, the passage of each successive baro-
metrical minimum is not characterised by an equal num-
ber of explosions, the largest groups of accidents being
reported when a serious break occurred after a period of
calm weather.
The eficct of a high temperature of the air in interfering

with ventilation, and especially with natural ventilation,
was also explained, and it was shown how the first hot
days in spring were marked by explosions.
The actual dates of the explosions for the three years

in question were then compared with the meteorological
records, and it was shown that out of 550 explosions

—

266, or 48 per cent., might be attributed to the state of
the barometer

;

'23, ,,22 „ to the state of the thermometer

;

161, „ 30 „ remained unaccounted for on me-
teorological grounds.

The next point touched upon in the paper was the
action of a more or less impure ventilating current in in-
creasing the explosive character of the air in all parts of
the pit, and possibly in causing an explosion in a place
which would have remained safe had the ventilating
current itself remained pure. It was shown how, when
an explosive mixture had been formed in places and under
conduions similar to those described, some time, possibly
several days, must elapse before the contents of such an
accumulation of dangerous gases shall have been rendered
innocuous again.

The effect of warm weather in stopping natural ventila-
tion was explained. The natural temperature of a mine
of the depth of 50 fathoms being 55°, that of one of the
depth of 200 fathoms 70°, and so on (speaking generally),
it was shown that if the temperature of the air rose to
55° natural ventilation must cease in shallow pits, and
similarly in other cases. Accordingly, if a warm day
occurs in the cold season of the year, and the furnaces
are not in action, an explosion is very likely to occur.
These statements were illustrated by one instance of

a fatal explosion, the cause of which had been declared
by the inspector to be inexplicable, the pit having "strong
natural ventilation." It appeared, however, that the ex-
plosion occurred on a warm day, while the inspector
visited it twice on colder days after the explosion ; so
that the state of ventilation which he witnessed had no
reference to that which must have prevailed when the
accident happened.
The paper concluded by stating that it appeared that

the evidence fairly justified the view that meteorological
changes are the proximate causes of most of the accidents,
it being remembered, as has before been observed, that
the records contain no account of the number of times
when the pits have been loo dangerous for the men to go
down, and so explosions have not happened.
Whatever be the meteorological changes, it is absolutely

necessary to keep a most careful watch over the amount
of air passing through the workings.

Thirty years ago George Stephenson said, in a letter to
the South Shields Committee, referring to explosions :

—

" Generally speaking, there has been some fault in the
ventilation of the mines when accidents have occurred ;

"

ancl the same opinion is held by many of the most e.v:-

perienced authorities at the present day. In this matter
the one cry, whether we look to security against explosion,
or to the aftbrding to miners an atmosphere which they
can breathe without injury to health, is " More air I"
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THE TEMPERATURE OF THE SURFACE
OF THE SUN

T T will be recollected that Messrs. M. E. Vicairc and
^ Sainte-Claire Deville read some papers before the
Academy of Sciences at Paris last January, showing that

the temperature of the solar surface docs not exceed that

produced by the combustion of organic substances.

Their reasoning being based on the law of radiant heat
established by the investigations of Dulong and Petit. I

have in the meantime instituted a series of experiments
DH a comparatively large scale, in order to test the cor-

rectness of the said law. Accordingly, the dynamic
jnergy developed by the radiation of a mass of fused
iron weighing 7,000 pounds raised by ''overheating" in

the furnace to (a temperature of 3,000° F., has been care-

fully measured.
Sir Isaac Newton assumed that the quantity of heat

lost or gained by a body in a given time is proportional

to the difference between its temperature and that of the

surrounding medium. Some eminent scientists, how-
ever, accepting Dulong's conclusions and formula, assert

positively that the stated assumption is incorrect. In so

doing they apparently overlook the conditions inseparable
from the Newtonian doctrine, namely, that the conducting
power of the radiating body should be perfect ; that at

every instant the temperatuie pervading the interior mass
should be transmitted to the surface.* It needs no demon-
stration to prove that if the conducting power of a body
be so perfect that the temperature of the centre is at all

times the same as that of the surface ; in other words,
that the fall of temperature at the centre, occasioned by
radiation, is as rapid as the fall of temperature at the sur-

face, the rate of cooling of such a body will be very

different from that observed by Dulong and Petit. The
investigation instituted by those experimentalists has in

reality established only the degree of conductivity of the

radiators employed, under certain conditions, but by no
means their true radiant energy at given temperatures.

M. E. Vicaire and Sainte-Claire Deville, therefore, com-
mit a serious mistake in assuming that the qiiaiiiity of

heat transmitted by the radiation of incandescent bodies
at high temperatures has been determined. It may be
observed that the relation between the time of cooling
and the quantity of heat transmitted by radiation which
Dulong and Petit established, aiso misled Pouillet re-

garding the temperature of the solar surface, which he
computed at 1,461'^ C, or at most 1,761° C. It will be
well to bear in mind that Pouillet had himself ascertained

with considerable accuracy the temperature produced by
solar radiation on the surface of the earth ; and also the

retardation suffered during the passage of the rays through
the terrestrial atmosphere. He was therefore able to de-

monstrate that the dynamic energy developed by solar

heat amounts to nearly 300,000 thermal units per minute
for each square foot of the surface of the sun. Consider-

ing the imperfect means employed by Pouillet, his
" pyrheliometre," the exactness of his determination of

solar energy is remarkable. The truth is, however, that the

near approach to exactness was somewhat fortuitous, the

eminent physicist having underrated the energy of radiant

heat on the surface of the earth, while proportionately

over-estimating the retarding influence of the terrestrial

atmosphere. The true dynamic energy developed by

* The writer has just completed a set of experiments with a spherical

radiator, 2*75 in. in diameter, composed of very thin hammered copper,

charged with water kept in motion by a wheel applied within the sphere, re-

volving at a rate ofsotums per minute, the centrifugal action of which brings

the particles of the central portion of the fluid so rapidly in contact with the

thin spherical shell, that the apparently absurd condition of perfect conducti-

vity has been practically fulfilled. The result ol carefully conducted experi-

ments with this radiator, enclosed in an exhausted vessel kept at a constant

temperature, has established that Newton's law relating to radiant heat, up
to a differential temperature of 100° Fahr. (beyond which the investigation

has not extended), is rigorously correct. The subject will be fully discussed

in a future article.

radiation at the surface of the sun, exclusive of the ab-

sorption of the solar atmosphere— no doubt exceedingly

small—determined by the solar calorimeter mentioned in

a pre\ious article, is 312,500 thermal units per minute
upon an area of one square foot. It will be proper to

notice that this amount is not a mean result of a number
of observations, but the greatest energy developed at any
time during observations continued upwards of three

years, namely February 2S, 1S71. It will be proper to

add that this' result has been withheld from publication

until it could be verified by a second observation indicating

an equal energy. Fortunately the sky at noon, March 7,

1872, proved to be as clear as on the previous occasion

referred to, the indicated energy differing only a few

hundred units from that developed February 28, 1871.

Temperature being a true index of molecular and
mechanical energy, conclusively established by the exact

relation between the degree of heat and the expansive force

of permanent gases under constant volume, it is surprising

that Pouillet did not perceive that an intensity of 1,461" C.

or 1,761° C, could not possibly develop on a single square

foot of surface the enormous energy represented by
300,000 thermal units per minute. M. Vicaire, adopting

like Pouillet Dulong's formula, states in the paper pre-

sented to the French Academy that " an increase of 600° is

sufficient to increase the radiation a hundred fold ;" and
that Pouillet has verified Dulong's law to more than 1,000°.

'"Supposing," he observes, "that beyond this temperature

the law ceases to be true, it cannot be absolutely remote

from the truth for the temperatures of from 1,400° to 1,500°

which we deduce by adopting the law." Sainte-Claire

Deville concludes his essay on solar temperature thus :

—

" In accordance with my first estimate I believe that this

temperature will not be found far removed from 2.500° to

2,800", the numbers which result from the experiments of

M. Bunsen, and those published long ago by M. Debray
and myself." The French savans then agree that the

temperature of the surface of the sun does not exceed the

intensity produced by the combustion of organic sub-

stances, their grounds for this assumption being, as we
have seen, Dulong's formula relating to the velocity of

cooling at high temperatures. But Dulong and Petit did

not carry their investigations practically beyond the tem-
perature of boiling mercury ; hence their formula relating

to high temperatures is mere theory, the soundness of

which we have now been enabled to test most effectually

by measuring the radiant power of a mass of fused metal

raised to a temperature of 3,000' F., 30 inches in depth,

presenting an area of 900 square inches.

Before describing the means which have been employed
in measuring its radiant power, let us briefly consider the

condition of the fused mass during the experiments. In

the first place, the temperature has been sufficiently high

to produce an intense white light, luminous rays of great

brilliancy being emitted by the radiant surface during the

trial
; (2) the bulk of the fused mass being adequate, the

intensity of radiation has been sustained without appreci-

able diminution during the time required for observation
;

(3) the temperature being higher than that which the

French investigations assign to the surface of the sun,

while the bulk, as stated, is sufficient to maintain the tem-

perature of the fused mass, it may be reasonably asked,

why an area of one square foot of our experimental rad a-

tor should not emit as much heat in a given time as an
equal area on the solar surface, if its temperature be that

assumed by Pouillet ? It may be positively asserted, more-
over, that an increase of the dimensions of our radiator to

any extent, laterally or vertically, could not augment the

intensity or the dynamic energy developed by a given

area. Again, Dulong's formula, as applied by scientists,

shows that the emissive power of a tnetallic radiator raised

to a temperature of 3,000°, reaches the enormous solar

emission computed by Pouillet,

Let us now briefly examine the calorimeter constructerl
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for ascertaining the mechanical energy developed by the
radiation of the fused mass under consideration. Fig. i

represents a vertical section, and Fig. 2 a perspective view.
a is a cylindrical boiler, having a flat bottom, composed
of thin sheet-iron 0012 inch thick, coated with lamp-
black. The cylindrical part of this boiler is surrounded
by a concentric casing b, the intervening space being filled

with a fire-proof non-conducting substance. A horizontal
wheel, c c, ])rovided with six radial paddles, is applied
within the boiler, attached to a vertical axle, d. An open
cylindrical trunk, g, is secured to the perforated disc which
supports the paddles. The vertical axle passes through
the top of the boiler, a conical pinion being secured to its

upper termination. By means of a vertical cog-wheel, //,

attached to the horizontal axle /, and geared into the coni-
cal pinion, rotary motion is communicated to the paddles.
The centrifugal action of the latter will obviously cause a
rapid and uniform circulation of the water contained in
the boiler—indispensable to prevent the intense radiant

heat from burning the bottom. The boiler and mechanism
thus described are secured to a raft, / /, composed of fire-

bricks floating on the top of the fluid metal. By this m^ais
it has been found practicable to keep the bottom of the
boiler at a given distance, very near the surface of the
fused mass, while by moving the raft from point to poini,
during the observation, irregular heating resulting from
the reduction of temperature of the surface of the metal,
under the bottom of the calorimeter, has been prevented.
The radiant heat being too intense to admit of the axle I
being turned directly by hand, an intervening shaft, eight
feet long, provided with a crank handle at the outer end,
has been employed for keeping up the rotation of the
paddle-wheel during the trial. It is scarcely necessary to

observe that, the intervening shaft should be coupled to

the gear work by means of a "universal joint," to admit
of the necessary movement of the raft. The experiment,
repeated several times, has been conducted in accordance
with the following explanation. The boiler being charged,

the paddle wheel should be turned at a moderate speed
while observing the temperature of the water, the ther-
mometer employed for this purpose being introduced
through an opening, ni, at the top of the boiler. The tem-
perature being ascertained, the instrument should be
quickly placed on the raft, and the time noted. As soon
as vapour is observed to escape through the opening at
m, the instrument must be instantly removed, the time
again noted, and the temperature of the water within the
boiler ascertained. It will be well to keep the paddle-
wheel in motion until the last observation has been con-
cluded.

The temperature of the fused metal having been as
high during our experiments as that of the solar surface
computed by Pouillet and his followers, while the thin
substance composing the bottom of the calorimeter has
been biought almost jn contact with, and consequently

,received the entire energy transmitted bv, the radiant
surface, the reader will be anxious to learn what amount
of dynaniic energy has been communicated in a eiven '

time, on a given area. The desired information is con-
tained in the following brief statement :—The necessary
corrections baing made for heat absorbed by the mate-
rials composing the paddle-wheel, &c., the instituted test
shows that the temperature of a quantity of water weigh-
ing 10 pounds avoirdupois has been elevated 121° F. in

164 seconds (273 minutes), the area exposed to the radiant
heat being 63 square inches. Hence a dynamic energy
10 X 121 ^ 144 .1. , • . ,X -^ = 1013 thermal units per minute, has

273 63
been developed by the radiation from one square foot of
the surface of the fused metal maintained at 3,000° F.,

against 312,500 units developed by the radiation of one
square foot of the solar surface, the temperature of which,
agreeably to the calculations of the French sdvans, is

less than that of our experimental radiator.

Having thus ascertained practically the amount of
dyharnii; >;n,i_g^' developed by the radiation of a metallic
body raised't'q thli 'bigli temperature of 3,000°, we have
only to shov/ iri a similar nianilfer' the amount of energy
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developed by a metallic radiator of a low temperature, to

be enabled to demonstrate the correctness or fallacy of

Dulon_ij's formula. Numerous experiments have been
made for this purpose with apparatus of different forms,

the results having proved substantially alike. The device

most readily described consists of a spherical vessel

charged with water, suspended within an exhausted
spherical enclosure kept at a constant temperature. Re-
peated trials show that, when the differential tempera-
ture is 65", the enclosure being maintained at 60'', while

the sphere is 125', the dynamic energy transmitted to the

enclosure by a sphere the convex area of which is one
square foot, amounts to 5'22 thermal units per minute.

The accuracy of this determination is confirmed by the

fact that during the summer solstice at noon, when the

sun's differential radiant intensity is 65°, the solar calori-

meter indicates a dynamic energy of 5'i2 units per minute
on one squire foot of surface.

Our practical investigations, then, show that a differen-

tial temperature of 3,000° developes by radiation a dynamic
energy of 1,013 thermal units per minute upon an area of

one square foot ; and that a differential temperature of
65° develops S 22 units per minute upon an equal area.

The ratio of radiant energy at the first mentioned inten-

•„ , r io'3
• r 1

sity will therefore amount to . =0'337 units for each

degree of differential temperature ; while for the low in-

tensity it will be
5-22

65
=: o'oSo unit for each degree of

differential temperature. Consequently, the ratio o the

radiating energy will be
o'337 = 4'2( times greater at

3,ooo° than at 65°. Now, M. Vicaire, on the autliorily of

Dulong, states that the ratio will be a hundred fold

greater for an increase of only 600°. According to Ne^v-

ton's theory, based on dynamic laws, the proportioa

betiveen the differential temperature and the radiant

energy of bodies is constant ; while Dulong and Petit,

basing their conclusions upon an erroneous estimate of

the time of cooling, assert that the ratio of energy increases

several thousand times when the temperature is increased

from 65° to 3,000'. Newton, then, as our experiments

prove, is incomparably nearer the truth than the French

experimenters ; and possibly future research will prove

that^his law, when properly applied, will be found abso-

lutely correct. It should be mentioned that the result of

our experiments with the fused metal, compared with the

result of other experiments with solid metals at various

temperatures, show that the emissive power of cast iron

is relatively greater in a state of fusion than when solid,

or merely incandescent. This observed increase of emis-

sive power, now being thoroughly investigated, will no

doubt account for the deviation from the Newtonian law

indicated by the preceding comparison, which, let us

recollect, is based upon the difference of radiant energy

bf fused metal at 3,000', and solid metal at 65°. Con-

sidering this extreme range of temperature, and the totally

different conditions of the radiators, the observed discre-

pancy is not too great to admit of satisfactory explanation.

' The fallacy of Dulong's formula relating to high tem-

peratures having been conclusively shown, it will not be
necessary to examine the calculations of Messrs. M. E.

Vicaire and Sainte-Claire Deville, presented to the

Academy of Sciences at Paris. Besides, the question of

solar temperature cannot be properly investigated without

considering the leading points connected witli the propa-

gation of radiant heat through space— a subject of too

wide a range to be discussed in this article. It should,

however, be mentioned that the result of the measure-
ment of solar intensity March 7, 1S72, before referred to,

proves the correctness of our previous demonstrations,

showing that the temperature of the surface of the sun is

at least 4,036,000 F. J. ERICSSON

THE CYCLONE IN THE WEST INDIES

A CORRESPONDENT in your number of October
12, 1 87 1, expresses a wish for an article to appear

in your paper, on the Cyclone which passed over Antigua,

and several other of the Leeward Islands in the \Vest
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Indies, on the 21st of August last. If no other better

qualified person has complied with that wish, I beg leave

to tender the following account.

Perhaps a few preliminary observations in reference to

the working of the barometer in these parts of the Tropics

are necessary. A well-regulated mercurial barometer, at

or about the sea level, under all ordinary conditions of the

atmosphere, with the trades blowing from the cast, stands

at 30'oo or 30-io. A south-east wind, and the approach of

heavy rains, will cause the barometer to fall, at times, to

2980. At other times a N.E. trade wind, if not a storm

wind—though it may bring occasional heavy showers

—

will cause the barometer to rise to 3o'30. Thus the range

of the mercury in these islands, when no cyclone is pass-

ing, is limited to five-tenths of an inch ; but the variation

seldom e.xceeds three-tenths. The atmospheric tide (if I

may so call it), which causes the barometer to rise and
fall half-a-tenth twice in the twenty-four hours, is very dis-

tinctly marked in these islands. The barometer being

the highest at 10 a.m. and 10 p.m., and the lowest at 4A.-M.

and 4 P.M. Any variation from this rule during the hur-

ricane season calls for vigilance.

The following observations of the movements of the

barometer during the late cyclone were taken at an eleva-

tion of about twenty-five feet above the sea-level.

The hurricane season of this year v/as preceded by a

long dry season, and though the months of June and July

were very hot, and sometimes oppressive, we had very

little thunder and lightning. During the month of July
we had some very squally weather, but the barometer was
not much influenced by it. During the latter part of July

and the first weeks of August, the wind often shifted

towards the north, which is quite unusual at that time of

the year, the barometer at the same time falling below
30'oo. These indications caused some anxiety in the

minds of those who were accustomed to observe the state

of the weather.

The first indications of the approaching storm were
noticed at 10 o'clock on the morning of the 20th. A hght,

but unsteady, wind was blowing at the time from E.N.E.,

the barometer had not risen after 4 A.M. as usual, and
though standing at 3000, the surface of the mercury was
concave, indicating a fall. During the day the wind con-

tinued to blow moderately, but in gusts ; the barometer
slowly falling. Between 4 and 5 o'clock P.M. there was a
heavy squall of wind and rain from N. by E., followed by
a comparative calm. The appearance of the sky at sunset

was most remarkable and alarming to those who under-
stood anything of the indications of an approaching
storm. A pale, sickly light, of a coppery hue, was spread
over every object, and continued some time after sunset

;

and at the same time there was the appearance of a wind-
gale in the east. At this time I sent a notice of the ap-

proaching storm to those living on the North-east coast,

a part of the island likely to be very much e.xposed to its

fury. Some persons did the best they could to secure

their houses ; but because there was no heavy swell in the

sea, the fishermen disregarded the warning, and conse-

quently lost their boats.

It is a singular fact, that about 6 P.M. the barometer not

only ceased to fall, but a slight rise was perceptible, which
at first led to the supposition that the storm might be only

jiassing, and not approaching, the island. This hope was
soon dissipated by the increasing force of the gusts of

wind, with another squall of wind and rain about 9 P.M.

with a falling barometer.
At midnight the barometer had fallen to 29'5o, or about

half an inch. Between two and three o'clock a.m., the

wind shifted more towards the east, blowing with in-

creased violence, breaking olT the branches from the trees,

and stripping shingles from the houses ; but up to this

time no great damage had been done. About 3'3o a.m.,

a singular circumstance occurred—one which I have never
witnessed before, though, during a residence of thirty-three

years in these islands, I have experienced many cyclones.
The barometer ceased to fall for half an hour ; the mer-
cury standing firm at 29'30. This, for the time, led to the
conclusion, which soon proved to be erroneous, that the
centre of the storm was then passing, and that we had ex-

perienced the worst of it. At 4 A.M., the barometer again
began to fall, at first slowly, and afterwards rapidly, until,

at 6'4o, it stood at 28'57, having fallen about an inch and
a half below its usual height.

As the barometer fell, the gusts of wind became more
violent, shaking large and strongly-built houses to their

very foundations, tearing ofi" verandahs, spouting, and
window-shutters, and, in some instances, carrying them
to great distances. Between 5 and 6 a.m. we experienced
the full force of this fearful storm, and it was about this .

time that a large number of houses, both in town and
country, with churches, school-rooms, and estate works,
were destroyed.

It was soon after 5 hM. that the writer was able, from a
sheltered position, to have a full view of the awful
grandeur of the storm. Low, black clouds, like dark
ocean billows driven rapidly overhead ; the driving rain

like sheets of water ; the trees whirled round and beaten
nearly to the earth, until rooted up or broken off ; the
constant flashing of intensely red lightning, with the heavy
crash of thunder, mingling with the roaring of the wind
—altogether, formed a scene grand and terrific in the
extreme ; but which was well worth the risk to witness.;

About 7 A.M. the centre of the storm passed the south
of the island ; the barometer began to rise, and the wind
changed to S.E. and S. The storm had entirely passed
over by io'3o a.m.

The centre of this storm just touched the extreme
south of Antigua

;
passed directly over St. Kitts, where

a calm of twenty minutes was experienced, before the

wind burst from the opposite quarter ; and also over
St. Thomas and Tortola. From thence it passed over the
southern islands of the Bahama group. After that I

have not been able to trace its course.

Antigua was the first island over which the hurricane
passed. Being a comparatively level island—all the
high land being situated at the extreme south— it suf-

fered the most severely. Nevis and St. Kitts having
mountains from 2,000 to 3,000 feet high, which broke
the fury of the storm, only suffered severely in certain

parts, principally on the north and east coasts. As the
destruction caused by this hurricane has been fuUy de-

tailed by the newspapers, I need |not dwell on that

subject in the present paper, but will proceed to state

some interesting particulars in reference to the movements
of this cyclone.

Its course appears to have been nearly from E. by S.

to W. by N. As there was no heavy sea on the shores of
Antigua, within a few hours of its arrival, it is evident
that it originated within 200 or 300 miles of the island,

and during the first hours of its existence was by no
means a violent storm.

Its progressive movement was also very slow at first.

The first circles struck Antigua soon after 4 p.m. on
Sunday, but the centre did not pass until 7 A.M. on
Monday ; whilst the last half of the storm was only three

hours in passing over. It is also evident that from 3"3o

to 4 A.M., during the time that the barometer ceased to

fall, its progressive movement was altogether suspended,
though the rotary motion continued.

After 4 ,\.M. it began to move with great rapidity, and
travelled at a speed, which, as far as I know, has not been
equalled by any previous hurricane amung these islands.

The centre of this cyclone passed Antigua at 7 a.m., and
arrived at St. Kitts at 9 A.M., having travelled at the speed
of thirty miles per hour. In that island the lofty range of

mountains not only broke the force of the rotary motion,
but also impeded its progress ; so that between St. Kitts

and St. Thomas, a distance of 160 miles, it travelled at a
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speed of a little more than twenty-two miles per hour, the
centre arriving at St. Thomas about 4 P.M. on the 21st.

What was the speed and force of its rotary motion, I have
no means of correctly ascertaining ; but there is no doubt
that near the centre it very greatly exceeded that of its

progressive motion. The diameter of the storm was
about eighty miles, the outer circles taking in at the

same time Montserrat in the south, and Barbuda in the

north ; but was not felt beyond those islands. In its pro-

gress towards the west and north it may have extended
itself, as is frequently the case with these storms.

On the afternoon of September 25, we again had indica-

tions of an approaching cyclone, though not so marked and
distinct as on the former occasion. The gale set in about
10 P.M., from N. by E., and continued till 10 A..M. on the

26th, the wind changing to N.N.W. and S.W. The
centre just touched the north of ihe island at 4 A.M. on
the 26th. The force of the wind was at no time very

great, and did not prove destructive on land—though
causing much anxiety and alarm during its progress. The
barometer did not fall on this occasion more than half-an-

inch. G. W. Westerby
Antigua

PROFESSOR S. F. B. MORSE
INTELLIGENCE has already been received in this

country of the death of Samuel Finley Breese Morse,

the eminent electrician, who died at New York on the 2nd
inst. at the age of eighty-one. Prof. Morse was the son

of the Rev. Jedediah Morse, well known as a geographer,

and was born at Charlestown, Massachusetts, on the 27th

of April, 1 79 1. He was educated at Yale College, but,

having determined to become a painter, he came to

England in 181 1, formed a friendship with Leslie, and in

1 8 13 exhibited at the Royal Academy a colossal picture

of "The Dying Hercules." He returned to America,

and for a few years foUov/ed the profession of a portrait

painter. In 1829 he again visited England, and on his

return voyage was accompanied by Prof Jackson, the

eminent American chemist and geologist, through whose
influence he turned his attention to the conduction of

electricity through metallic wire, a subject in which the

chemical tastes displayed by him while at College gave

him additional interest, and to which he now devoted the

whole powers of his mind.
Between 1835 and 1S37 Prof. Morse invented several

machines which more or less foreshadowed the electric

telegraph ; and obtained from Congress a vote of 30,000

dollars, with which to make an experimental essay be-

tween Washington and Baltimore. The first electric

telegraph completed in the United States was the line

between these cities, which was finished in 1844. Since

that time the Recording Electric Telegraph of Morse has

been adopted over the whole country, and at the time of

his death there were not less than twenty thousand miles

of electric wires, stretching over the States between the

Atlantic and the Pacific Ocean.
Prof. Morse received during his life recognition of his

services to science from a large number of foreign Govern-

ments and scientific societies, not the least remarkable

being the one inspired by the late Emperor of the French.

At his suggestion delegates from France, Russia, Sweden,

Belgium, Holland, Austria, Sardinia, Tuscany, the Holy

See, and Turkey, met at Paris, and voted an award of

400,000 frs. to Prof. Morse as a testimonial of appreciation

of his services.

A record of Prof. Morse's scientific career would not,

however, be complete, without referring to a controversy

which some years ago occupied the attention of the scientific

world in the United States, in which he was engaged with

Prof. Henry, now President of the Smithsonian Institution

at Washington. So much personal matter was introduced

into the dispute that a special committee of the Board of

Regents of the Smithsonian Institution was appointed to

investigate the matter, the report of which now hes before

us. The result of this investigation is summed up as

follows :

—

" We have shown that Mr. Morse himself has acknow-
ledged the value of the discoveries of Prof Henry to his

electric telegraph : that his associate and scientific assis-

tant. Dr. Gale, has distinctly affirmed that these dis-

coveries were applied to his telegraph, and that previous

to such application it was impossible for Mr. I\lorse to

operate his instrument at a distance ; that Prof. Henry's
experiments were witnessed by Prof H.t-U and others in

1832, and that these experiments showed the possibility

of transmitting to a distance a force capable of producing
mechanical effects adequate to making telegraphic

signals; that Mr. Henry's deposition of 1849 . • . •

is strictly correct in all tlie historical details, and
that, so far as it relates to Mr. Heniy's own claim as a
discoverer, is within what he might have claimed with

entire justice ; that he gave the depojition reluctantly,

and in no spirit of hostility to Mr. Morse ; that on that

and other occasions he fully admitted the merit of Mr.
Morse as an inventor ; and that Mr. Morse's patent was
extended through the influence of the favourable opinion
expressed by Prof. Henry."
The conclusion therefore which must be arrived at, and it

is one of no small importance in the history of electrical and
telegraphic science, is that to Prof. Henry, and not to Prof.

Morse, is unquestionably due the honour of the discovery

of a principle which proves the practicability of exciting

magnetism through a long coil, or at a distance, either to

deflect a needle or to magnetise soft iron.

Pi of. Morse's services to science as a successful applier

of this principle in its practical details are so unquestion-

able, that we feel we are but doing a duty in setting this

question right on this side the Atlantic.

NOTES
The following are the names of the candidates who have been

selected by the Council of the Royal Society for admission into

that body at the forthcoming annual election :—Surgeon-Major

Andrew Leith Adams, Prof. W. G. Adams, F. Le Ores Clarke,

M.R.C.S., Prof. John Cleland, M.D., Dr. M. Foster, Dr.

Wilson Fox, Dr. Arthur Gamgee, Rev. Thomas Ilincks, Prof.

W. Stanley Jevons, Prof. T. Rupert Jones, Dr. George Johnson,

Major T. G. Montgomerie, R.E., Dr. E. L. Ormerod, E.J.

Routh, and Dr. W. J. Russell.

At the meeting of the Royal Geographical Society, held on

Monday evening last, a letter was read addressed to the Presi-

dent by Dr. Kirk, H. B. M. consul at Zanzibar, in which that

gentleman expre.ssed himself very hopefully of Dr. Livingstone's

safety. He thinks there is nothing discouraging in the last news

received of him, and that we cannot expect to hear again unti

the war at Unyanyembe is closed.

H.R.H. THE Duke of Edinburgh will hold a reception on

Saturday evening next in the Picture Galleries of the International

E.xhibition and in the Royal Albert Hall, on behalf of the Prince

of Wales and the Royal Commissioners.

We understand that Lieut-Colonel Strange, F. R.S., will

exhibit at the ordinary meedng of the Royal Society on Thurs-

day, May 2nd, the Great Theodolite designed by him for the

Great Indian Trigonometrical Survey of India, and will read a

paper descriptive of it.

The electors of the Waynflete Professorship in Chemistry at

Oxford have given notice that it is their intention to proceed to

the election of a Professor some time in Act term next. The
endowment assigned to the Professorship is 600/. per annum.



5IO NATURE [April 2 z 1872

payable out of the revenues of Magdalen College. The residence

required by the College ordinance is six calendar months, at

least, between the loth day of October in every year and the first

day of the next ensuing July. By the same ordinance the Col-

lege may require certain services from the Professor; but the

functions and duties of the office are mainly regulated by a statute

of the University, the provisions of which, as well as of the

College ordinance, may be obtained from tlie President of Mag-
dalen, to whom persons intending to become candidates are re-

quested to send in their names, and any papers which they may
wish to present to the electors in support of their application, on
or before the 18th of May.

The next triennial prize of 300/. under the will of the late

Sir Astley T. Cooper, Bart, will be awarded to the author of the

best essay or treatise on "Injuries and Diseases of the Spinal

Cord." The essays or treatises shall contain original experiments

and observations, which shall not ha\e been previously pub-
lished, and each essay or treatise shall be illustrated Ly prepara-

tions, and by drawings, which shall be added to the.Maseum of

Guy's Hospital, and ihall, together with the work itself, become
henceforth the property of the Institution. Essays n.iist be sent

in to Guy's Hospital on or before January i, 1874. If written

in a foreign language they must be accompanied by an English

translation.

Radcliffe Studentships for persons studying medicine, and
desirous of making use of the museum and lectures at Oxford,

have been awarded to Mr. Francis T. Carey, of Guy's Hospital,

and Mr. C. R. B. Keetley, of St. Bartholomew's Hospital, on
the recommendation of Sir James Paget, Sir William Gull, and
Dr. John Ogle ; and to Mr. Farington M. Granger, of the Hos-
pital of Leeds, on the recommendation of T. P. Teal, M. A.,

M.B.

M. Stewart of Rossall School has been elected to the Ex-

hibition of 50/., at St. John's College, Cambridge, tenable for

three years, for Natural Science. The examiners also honour-

ably mentioned Anderson, of Rugby School, and King's College

London. There were seven candidates. The examiners were
—Chemistry, Mr. Main ; Physics, Mr. A. Freeman ; Physio-

logy, Dr. Bradbury ; Geology, Mr. Bonney ; Botany, Mr. Hiern.

Captain G. S. Nares vpill, on his arrival in England from
the Mediterranean, commission the unarmoured screw corvette

Challenger for special exploring and surveying duties in the

Pacific. The Challfii^cr is a vessel of 2,306 (1472) tons and

1509 (400) horse power.

It is proposed, according to the American Nali<rallst, to add a

department of Science to the executive branch of the United States

Government. It is to be composed of the Storm Signal Corps
of the army, the Lighthouse Board, and the Coast Survey Bureau
of the Treasury, and the Hydrographic Bureau of the Navy.

We hear that a proposition is on foot to establish an Agricul-

tural-Meteorological station at Montrouge, near Paris, under the

superintendence of M. Ch. Moureaux.

A COMMUINCATION to the Corporation of Brown University,

in America, was recently presented from Colonel Stephen T.

OIney, making a munificent offer of his herbarium and books on
botany, on condition that a suitable building should be provided

for their reception. It was referred to a committee.

The officers of the Boston (U.S.) Young Men's Christian

Union, recognising the importance of scientific studies and the

need of encouraging scientific tastes, h.ive determined to estabhsh

in the rooms of the Union a natural histoiy cabinet. Their
object in providing such a collection is to foster the growing
taste for science among the young men of Boston, and to open a

new source of instruction and amusement to the members of the

ynion.

Avery interesting collection of water-colour drawings made
by Mr. W. Simpson, on the various excavations below the
modern city of Jerusalem, which have been carried on for the
past three years by the Palestine exploration, under the superin-

tendence of Captain Warren, of the Engineers, is now placed for

exhibition in the Gallery, 48, Pall Mall. Most of the drawings
are taken in the excavations or in the sacred tombs and caves ;

but the artist has made his series complete by two or three

which represent the massive walls of Jerusalem as they are now
to be seen above ground, as well as that part of them which has
been discovered at the depth of 125 ft.

At the meeting of the Manchester Literary and Philosophical

Society on March 19, the President, Mr. E. W. Binney, read
an elaborate paper, entitled "Additional Notes on the Lanca-
shire Drift Deposits."

At the Annual Meeting of the Bengal Social Science Associa-

tion, Dr. Ewart, the president, delivered an excellent address

on the necessity for the introduction into the schools preparing

students for the entrance examination of the LTniversity of Cal-

cutta, of the study of the rudimentaiy principles of the natural

and physical sciences. Alihough the University was avowedly
founded on the model of the London University, the traditional

policy of the older Universities is apparent in the exclusion of

Science
; and a movement commenced last year to introduce ex-

amination in various branches of science has at present failed.

Dr. Ew.art points out with great force the injury which the higher

education has suffered in England from a similar course, and that

the " existing metaphysical system of education is fast flooding

the country with a class of gentlemen who cannot find occupation
suitable to the kind and mature of the training they have received.

"

"Are we to wait here," he inquires, "simply to follow in the

wake of England in this matter ? Is India to go through a long

embryo state of preparation like the Western nations, extending

over many centuries ?
"

A NEW technical paper has been started at Brussels, entitled

C/ironujue de VIndustrie, answering to our English papers, the

Engineer and Engineering.

Dr .L. Pfeiffer, of Cassel, has published the two first parts

of a work which will be indispensable to every systematic

botanist, " Nomenclator Botanicus," being an alphabetical

enumeration of the names of all classes, orders, tribes, families,

divisions, genera, sub-genera, and sections of plants, published

down to the end of the year 1858, with copious references to the

authorities, systematic arr.angement, synonymy, and first publi-

cation. From the care evidenced in the parts already published,

the work will supply a desideratum long felt in botanical litera-

ture ; and the author, who is an amateur man of science holding

no official position, deserves the thanks of all botanists. Ar-
rangements are made by which the work may be carried down to

the present time.

Mr. C. p. Hobkirk, of Huddersfiekl, announces as in course

of preparation, A Synopsis of the British Mosses, in I vol. 8vo.

The long-expected translation of Le Maout and Decaisne's

"Traite General de Botanique," by Mrs. J. D. Hooker, is an-

nounced by Messrs. Longman as in the press.

Messrs. Bradbury and Evans have in the press "Botany
for Beginners," by Dr. Maxwell T. Masters, F.R.S., a portion

of which has already appeared m the columns of the Gardener s

Clironicle.

A VERY interesting series of articles on the animals contained

in the Crystal Palace Aquarium, by Mr. Edward Newman,
F. L.S., is now being published in The Field.

The Catalogue of Microscopical Preparations in the Quekett
Microscopical Club, consisting of .nbout 2,000 slides, is chiefly
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of interest from the plan on which they are classified. The
arranging and cataloguing a large collection of microscopical pre-

parations in a satisfactory manner is admitted to be a work of

considerable difficulty. In the present instance the catalogue is

divided into five group?, containing Vertebrata, Invertebrata,

Phanerogamia, Cryptogamia, and Mineral Substance?, Each

of the groups Vertebrata and Invertebrata is again subdivided

into orders ; and the Phanerogamia into stems, fibres, cell struc-

ture, cuticles, hairs, pollen, seeds, and starches. The Crypto-

gamia are subdivided into ferns, mosses, fungi, characea', alga;,

desmids, and diatoms. The minerals are without subdivision.

Although this classification is open to some objections, yet, on

the whole, it was perhaps about the best which could have been

done with the materials ; and the catalogue, which is on sale for

the benefit of microscopists generally, will furnish a lung list of

objects for those who are collecting. In some of the subsections

—as, for instance, the hairs of bats, fructification of ferns, and

microscopic seeds—the cabinet appears to be remarkably com-

plete. Indeed, it is doubtful whether these sections can be

equalled in the cabinet of any other society.

In a letter to the Minister of Foreign Affairs, brought before

the French Academy on February 26, a report is given of the

earthquake shock felt at Malaga on January 2S at -^ \™ 1>.M.

The undulatory movement lasted from four to six seconds, and

subterranean noises were heard previously to the shock. The

direction was from north to south. No damage is reported.

The American Journal of Science gives an account of the

earthquake of the 9th of January experienced in New England.

It occurred over a considerable portion of Eastern New England

and the St. Lawrence VaUey, at a few moments before S r. M.

on January 9. It was felt along the St. Lawrence River to a

distance of 200 miles north-east and 60 miles south-west from

Quebec, and at various points of New Hampshire and Maine.

The disturbance was greatest at Quebec, where some walls were

cracked, and large fissures caused in the ice bridge over the river.

The shock occurred there at 7-54 P.M. and lasted about thirty

seconds, being accompanied by a low rumbling sound. At

Lancaster, in New Hampshire, there were two distinct shocks,

each lasting but a few seconds, the last being the most violent.

The direction of vibrations was well defined, and approximately

west to east. Probably the true direction was from a point

somewhat south of west, which would coincide nearly with the

course of the St. Lawrence River, and with the shorter diameter

of the region shaken. At Quebec and Bangor slight shocks were

felt at 3 P.M. and II P.M. on the same day.

The towns of Dresden, Perna, Schandau, Chemnitz, Boden-

bach, Wurmar, and Rudolstadt, were visited almost simulta-

neously by a succession of earthquake shocks between three and

four o'clock on Wednesday, March 6. They continued to recur

during an hour, and in some instances during several hours.

Little damage was done.

A CORRESPONDENT of the Times, telegraphing from Alex-

andretta, states that half the town of Antioch was destroyed by

an earthquake on April 3. Fifteen hundred persons were killed.

Great distress prevails in consequence. The shock was also felt

at Aleppo, but without any damage being done.

Wk have received the second part of the Proceedings of the

Bristol Naturalists' Society for 1S71. Like other similar publi-

cations which we have had occasion to notice recently, it con-

tains no original articles bearing on the natural history of the

district, or containing original observations. The proceedings

of the Sections are also rather scant, though they bear evidence

of some work having been done in Geology and Entomology.

We have received a series of chemical labels published by

Messrs. Mottershead and Co., of Manchester. The labels are

printed in good legible type, better than is usual in such cases,

the backs being gummed ready for use. No definite system of

chemical nomenclature has been used, in many instances the

common or old names of the reagents are given, although perhaps

in some cases to the sacrifice of scientific accuracy. Contrary to

the usual practice, no symbols are attached, the publishers pre-

ferring to leave space for the insertion of these, according to the

views held by each chemist. At the end of the reagents a number

of slips are attached, with the words " pure," "commercial," &c.,

to qualify the foregoing labels. The total number given is con-

siderable, forming a very good and cheap series (9^.

)

OBSERVATIONS OF THE AURORA BOREALIS
OF FEBRUARY i, £- 5, 1872 *

'T'HE splendid aurora by which our sky was illuminated yester-
'- day evening was remarkable for the great variety of appear-
ances which it displayed, for its intensity, its duration, and lastly

for the large expanse of sky over which it spread. In fact it ex-

hibited collectively all the principal phenomena observed in

former appearances of ihis meteor: that is to say, luminous arches
of various colours, dark arches, moveable clouds of red and green
colour, blight rays both isolated and united in large bundles, dark
rays, diverging and converging rays, red pillars, changes of
colour, &c., &c. It lasted from about six o'clock till after mid-
night, whereas in most cases the duration of the phenomenon
does not exceed a few hours, and is not unfrequemly less than an
hour. The auroral light, under various forms and colours, ex-
tended over nearly the whole of the sky, whereas it is usually
limited to the northern region.

The want of magnetic instruments prevented me from foresee-

ing by their perturbations the approach of the phenomenon, so
that 1 did not perceive it till .about 6h. 30m., by which time it

was already developed in vast proportions. I arrived, however,
in time to observe all the principal phases, and to analyse the
various coloured lights with the spectroscope.

Although the numerous plienomena observed in this aurora
did not present anything actually new, still their detailed descrip-

tion will be of great advantage to science, as exhibiting the order
of their succession and their mutual relations and dependences.
Such scope, however, could be attained only by a long and
systematic description ; and for the present I must limit myself to

an account of my spectroscopic observations.

The greenish yellow light which illuminated certain arches and
isolated clouds, and likewise the part of the sky near the mag-
netic meridian, appeared, when examined by the spectroscope, to

be monochromatic, its spectrum being almost wholly concentrated
in a beautiful green line, the position of which was very near the
division 1241 of Kirchhoff's scale.

In the brightest parts nearest to the magnetic meridian, and in

a few yellow rays near the zenith, I discovered, by means of the
spectroscope, a second green line situated towards the blue, and
corresponding very nearly with the division 1S20 of Kirchhoff's

scale. The line 1241 is near a known line of iron, and 1S20 is

near a known line of atmospheric air.

The second green line was very much less bright than the
first, but nevertheless very distinct. Between these two lines

weie traces of several other faint lines, the position of which I

was unable to determine.

On the decidedly red mass I could not make out any distinct

bright line, but only certain bands of continuous spectrum. On
the yellow-red mass I detected the bright line 1241, without any
distinct lines in the red.

The spectroscopic observations were continued with the same
results till about the middle of the night, when the aurora had
almost entirely vanished.

The atmospheric conditions during the phenomenon were
normal, only a few masses of cloud being seen from time to time
near the horizon ; and I observed an appearance which seemed
tome especially worthy of notice —namely, a continuous glow
proceeding from the horizon towards the S.S.E., by which some
clouds and a stratum of mist were lighted up almost continuously

* Translated from the Cautla Ufficiale delKegtui d'ltalia, Feb. 6,



512 NATURE [April 2i^, 1872

and with considerable brightness, chiefly from half-past eight to

ten o'clock.

During the phenomenon several falling stars were observed,

and a magnificent bolide in the Great Bear at 8h. 30m., but this

was probably accidental.

This evening, in the expectation that the aurora borea'is miglit

reappear, I began to observe the sky as soon as twilight was
over, and I perceived a faint glow, a kind of phosphorescence, dif-

fused over the whole sky, but without any decided appearance of
boreal light.

While waiting for more imposing phenomena, I directed the

spectroscope towards the zodiacal light, to ascertain whether its

spectrum could be observed at Rome, as it had been observed on
the Red .Sea on the evening of the nth, and the morning of the
1 2th January last.

Angstrom, in 1867, found the spectrum of the zodiacal light lo

be monochromatic, consisting of a single green line, to which
he assigned approximately the position 1259 on Kirchhoff's scale,

the same that he had determined for the green line of the aurora
borealis ; and I myself, on the days above mentioned, was able
to perceive in the zodiacal light, not only this green line, but near
it and towards the blue, a band or zone of apparently continuous
spectrum.

This evening at seven o'clock, I was able to discern the same
spectrum in the light above mentioned ; and on directing the
spectroscope to other points, I found that this spectrum showed
itself in all parts of the heavens from the horizon to the zenith,

more or less defined in different parts, but everywhere as bright

as in the zodiacal light. The observatory assistant, Dr. di

Legge, likewise observed this spectrum distinctly, in various
parts of the heavens.

This fact, which corroborates an analogous observation made
by Angstrom in 1867, appears tome of the greatest importance,
inasmuch as it demonstrates the identity of the zodiacal light

with that of the aurora, and thereby tends to establish the iden-

tity of thtir origin, and to unite into one these two mysterious
phenomena. L. Respighi

Observatory of the Roval University of CampidogU),
Feb. 5, 1S72.

PHYSrOLOGV
Note on Recurrent Vision*

In the course of some experiments with a new double plate

Holtz machine, belonging to the college, I have come upon a

very curious phenomenon, which I do not remember ever to

have seen noticed. The machine gives easily intense Leyden
jar sparks from seven to nine inches in length, and of most daz-

zling brilliance. When, in a darkened room, the eye is screened
from the direct light of the spark, the illumination produced is

sufficient to render everything in the apartment periecily visrble
;

and what is renrarkabie, every cons^ icuous objccc is seen hviie

at least, with an interval of a trifle less than one quarier of a

second—the first time vividly, the second time faintly ; often it

is seen a third, and sometimes, but only with great difficulty,

even a fourth time. The appearance is precisely as if the object

had been suddenly illuminated by a light at first bright, but

rapidly fading to extinction, and as if, while the illumination

lasted, the observer were winking as fa-.t as possible.

I see it best by setting up in front of the mach ne, at a dis-

tance of eight or ten feet, a white screen having upon it a bUck
cross, with ar'trs about three fe^t long and one fuot wide, made
of strips of cambric. That ihe phirirunienoii is realiy subjective,

anl not due to a succession of spa ks, is easr y shawn by swing-

ing the screen from side (o side. Tnc blick cross, at all the

periods of visibility, occupies lire sam.- plac-, and is apparently

stationarv. The same is true of a sciobosciop.c disc m rapid

revo ution ; it is seen several ames by each spark, but each lime

in the same po ition. There is no apparent multiplication ol a

moving object of any sort.

The interval between the successive instants of visibility was
measured roughly as follows :—A tuning fork, making 92.^

vibrations per second, was adjusted, so as to record its motioir

upon the smoked surface of a revolving cylinder, and an el ctro-

magnet was so arranged as to record anv motion of its armaiure
upon the trace of the fork : a key connected with this magnet
was in the hands of the observer. An assistant turned the

From the Amcruait Joiininl cf Siiince and Art ior h-gxW. By Prof.

C, A. Young, of Dartmouth CoUegq, _

machine slowly, so as to produce a spark once in two or three
seconds, while the observer manipulated the key.

In my own case the mean of a dozen experiments gave o''22
as the interval between the first and second seeing of the cross

upon the screen; separate results varying from o^'I7 to 0^'30,

Another observer found o"24 as a result of a similar series.

Whatever the true explanation may turn out to be, the phe-
nomenon at least suggests the idea ot a reflcclion of the ua-'oiis
impulse at the nerve extremities—as if the intense impression
upon the retina, after being the first time propagated to the
brain, were there reflected, returned to the retina, and from the
retina travelling again to the brain renewed the sensation. I

have ventured to call the phenomenon "Recurrent vision."

It may be seen, with some difficulty, by the help of an induc-
tion coil and Leyden jar ; or even by simply charging a Leyden
j ir with an old-fashioned electrical machine, and discharging it

in a darkened room. The spark must be, at least, an mch in
length.

Hanover, February 9

SCIENTIFIC SERIALS

Annales de Chimie et de Physique, July and August, 1S71.

This number contains the second portion of a very lengthy
memoir by M. Berthelot on explosive agents in general ; this

half of the communication deals with dynamite, gun cotton,

picric acid and potassic picrate. At the end of the memoir a
general table is given which shows the amount of heat generated
and the volume of gas formed by one kilogram of substance

;

the product of these two numbers will of course give the relative

effects produced by each compound ; the numbers given show
that if nitroglycerine produces an amount of force equal to 94,
picric acid equals 54, gun cotton 50, potassic picrate 34, whilst

gunpowder has only an explosive force equal to 14. M. Jansseu
contributes a very valuable paper on the atmospheric lines in the
solar spectrum. He finds that the bands observed by Brewster
and Gladstone can be resolved into fine lines comparable to the

solar lines properly so called, and that the atmospheric lines are

more numerous than the solar lines in the red, orange, and
yellow portions of the spectrum. The atmospheric lines are

always visible in the solar spectrum, some lines it is true almost
disappear when the sun is very high, but they are those which
are never very intense ; the author finds that the intensity of the

atmospheric lines observed at the horizon is about fifteen times

as great as when observed in the meridian. M. Janssen has also

examined the spectrum of the moon and stars, and more particu-

larly of Sirius and a in Orion ; he has not succeeded in observing
any new lines whatever in the spectrum of the moon, proving
that our satellite cannot have any appreciable atmosphere.
M. Raoult has found that a solution of cane sugar sealed up in

vacuo and exposed to light for five months is partially changed
into glucose. Amongst the other original meipoirs there is a
very long one by Dr. de Coppet on the temperature of congela-

tion in saline solutions. There are also a considerable number of
abstracts of papers from foreign journals, making up altogether

a very bulky number.

Ta^ Journal of the Quekett Microscopical Club, No. 18, April
1S72, Contains the following three communications :

—
" Observa-

tions on the Polyzoa, by A. H. H. Lattey, M.R.C. P." This
paper is chiefly devoted to the preparation of the Polyzoa for the
microscope, so as to exh'.bit them in permanence with the ten-

tacles expanded.—"On the so-called 'nerve' of the Tooth," by
T. C. White, Hon. Sec. The p incipal elements met with in a
microscopical examination of what is popularly termed the
"nerve "of the tooth, are here indicated, and suggestions are
given to assist in the more complete examination of tooth-

siructure.
—" On the Internal Structure of the Pulex irritaus," by

W. H. Furlonge. This is a second communication on the
struc ure of the Ilea which has been submitted to the club by its

author. The first was occupied chiefly in the examination of
external organs, the present is devoted to internal structui"e,

commencing with the alimentary and digestive system, then
f how remarks on the respiratory system, and finally observa-
tions on the reproductive system. The embryology is left

untouched, to form the subject of a third and concluding
paper, which will then embrace the life history of one of
the commonest, but not the least interesting, of British insects.

The club announced its _list of excursions for the geasoji conur
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mencing April 6, and terminating October 5. There are fifteen

excursions, of wliicti fourteen are announced for Saturday after-

noins, one whole day excursion, and one day excursion ending
with the excursionists' annual dinner. The annual soiree of tlie

club was held at University College on Friday evening, Marcli

22, and was attended by about 1,200 persons.

Jmirnal of the Chemical Soeidy, February. — Dr. Arm-
strong contributes a paper "On the nitration products of the

dichlorophenolsulphonic acid^, " being a continuation of liis

researches published in recent numbers of this journal. The
next communication is on Eulyte and Dyslyte, by II. Bassett,

being a re-examination of tliese bodies, which were briefly de-

scribed by Baup in 1S51. The third and last original communi-
cation is by Dr. Howard, "On Quinicine and Cinchonicine and
their salts. " Some time since the author gave an account of an
amorphous alkaloid from cinchona bark, tire properties of which
distinguished it from those already described. Further investiga-

tions, however, have shown that it is probably identical with

quinicine, first obtained by Pasteur by the action of heat on
quinine. The author finds that the quinicine obtained from
quinine, and that obtained from quinoidine, are identical in their

properties. Several salts of cinchonicine have been prepared
;

there is considerable resemblance between them and the quinicine

salts, although the former are somewhat more soluble. The same
identity is observed between the cinchonicines obtained from cin-

chonine and from cinchonidine as was observed in the case of

quinicine. The action of these alkaloids on polarised light confirms

the identity already mentioned. ' Thus, the quinicines prepared,

either from quinine (which possesses a strong left-handed rotation),

or from quinidine (which has a right-handed rotation), exhibit a

eeble right-handed rotation, which, in each case, is almost

identical. The abstracts of papers in foreign journals occupy

seventy-pages, and, as usual, are of great interest.

Verhandliingen cier k. k. gcologischcn Rcichanslalt yi M'ien.

Nos. 3 and 4. The articles in these numbers are for the most part

of local interest ; but we notice a short sketch of the geological

structure of East Greenland by F. Toula—some of the fruits of

the last German expedition—which will be read with interest.

Literary and other notices, as usual, occupy considerable space

in the proceedings.

The Geolcgieal Magazine for April 1S72 (No. 94) opens

with an excellent article from the pen of Mr. W. Davies,

of the British Museum, on the rostral prolongations of the sin-

gular Liassic Fish, described by Agassiz under the name of Sqiialo-

raia polyspondyla. The two projecting processes from the snout

of this fish were regarded by Dr. Riley and Prof. Agassiz as

forming a single rostrum ; but Mr. Davies argues with justice

that the upper one is really a cephalic spine analogous to that

met with in a similar situation in the male Chima:rid;Te, and that

it was employed, as by them, in conjunction with the elongated

rostrum, for securely clasping the female. Mr. Davies refers to

other points in the anatomy of this curious fish, which he

illustrates with a large plate.—Profi Dyer commences the

desci'iption of some remains of coniferous plants from the

lithographic stone of Solenhofen ; the form here described is

named by him Araucarites Halvrleinii.—From Mr. Searles

Wood, jun. we have a paper on the climate of the post-

glacial period, and a reply to Mr. James Geikie's Correlation

of the Scotch and English Glacial beds, whilst the last-men-

tioned author contributes a fifth paper on Changes of Climate

during the Glacial epoch.—Some points in the Geology of

the East Lothian coast, form the subject of a paper by Messrs.

G. W. and F. M. Balfour, in which they describe the peculiar

relations existing between the porphyrite of Whitherry Point

and the adjacent sedimentary (sandstone) -rocks, the latter being

found to dip on all sides towards the mass of porphyrite. The
authors suppose the porphyrite to have been erupted through a

small orifice, and to have caused the depression of the sedi-

mentary beds by pressure.

The original articles in the March number of the Ameriean

Naturalist are not so numerous as usual. Prof. J. D. Biscoe

commences with a description of the breathing-pores or stomates

of leaves.— Prof. H. W. Parker describes the meteorological

phenomena witnessed in the western prairies, including the very

common occurrence of parhelia in mock suns.—Dr. R. H.

Ward has some remarks on uniformity of nomenclature in re-

gard to microscopical objectives and oculars, of considerable

interest to microscopists.—The most important article is " On

the Stone Age in New Jersey," by Dr. Chas. C. Abbott, illus-

trated with a number of woodcuts of the rude implements and
utensils found throughout that State, the relics of its original

Indian inhabitants.

SOCIETIES AND ACADEMIES
London

Geological Society, April 10.— "Notice of some of the

Secondary Effects of the Earthquake of the loth January, 1869,

in Cachar." Communicated by Dr. Oldham, of Calcutta, with
remarks by Mr. Robert Mallet, C.E., F. R.S. This earthquake
was a severe one, being strongly felt in Calcutta, distant from the

meizoseismic area about 200 miles, and far into the plain of

Bengal. The effects were examined on the spot a few weeks
after the shock by Dr. Oldham, who anticipates being able to fix

the position and depth of the centre of impulse by following the

same methods as those first employed by Mr. Mallet with respect

to the great Neapolitan earthquake of 1S57. These results have
not yet been received ; but Dr. Oldham has forwarded an ex-

tremely interesting letter on the circumstances of production of

very large eartl^ -fissures, and of the welling up of water from
these, derived from the water-bearing ooze-bed, upon which re-

posed the deep-clay beds in which the fissures were formed. Dr.

Oldham rightly views all these fissures, which were all nearly

parallel to and not far distant from the steep river banks, as

"secondary effects," and not due to fractures produced by the

direct passage of the wave of shock. He also shows that the

welling up or overflowing of the water in the fissui'es was a

secondary eflfect also, and negatives the notion entertaii ed on the

spot of mud-volcanoes, &c., having originated at those fissures.

The chief aim of Mr. Mallet's remarks was to piint out the

importance to geologists of rightly comprehending the dynamics
of production of these phenomena, and to show that the older

notions of geologists as to earthquake-fissures are untenable. He
explained clearly, aided by diagrams, the train of forces by which
the elastic wave of shock, on passing out of the deep-clay beds
where these have s^ free side forming the steep river banks, dis-

lodges certain portions and throws them off towards that free

side—and that this is but a case of the general law in accordance

with which such elastic waves behave towards more or less in-

coherent deposits reposing on inclined or on level beds, under
various conditions. Mr. Mallet also explained the dynamic
conditions under which the water from water-bearing beds, such

as that of ooze beneaih the Cachar clay beds, becomes elevated

in the fissures formed, and gave approximate expressions for the

minimum height to which the water can rise in relation to the

velocity of the elastic wave particle. The paper concluded with

some explanatory remarks upon the continual noises, like the

irregular fire of distant artillery, heard long after the shock had
passed, and when the country had become perfectly quiescent.

The noble collection of photographs which were made by Dr.

Oldham, and forwarded to Mr. Mallet, illustrative of the physical

features of the huge earth-fissures and other effects of this earth-

quake, were exhibited to the Fellows present, and are well

worthy of attentive study. Sir Henry James inquired whether
there was any trace of fissuring in the lower beds beneath the

slimy ooze. Mr. Scott wished to ascertain the author's opinion

as to the possibility of predicting earthquakes on meteorological

grounds, as had been done by M. Poulard, several of whose
prophecies were said to have been fulfilled. Mr. D. Forbes
gave some details of the earthquake of Mendoza, a town situated

on a vast alluvial plain at the foot of the Andes, in which the

phenomena remarkably coincided with those detailed by Dr.

Oldham. In that case he found that the nmiours as to fire and
smoke having been emitted from fissures were entirely without
foundation, the presumed smoke having been nothing but dust.

The earthquake was felt over a distance of 1,200 miles; and
wherever the firm rock came to the surface there was no trace of

fissure, though portions of the rock were overthrown. But in

the plain, consisting of 30 or 40 feet of alluvial soil, the whole
ground was in places fissured, and in some districts the surface

completely furrowed, and even the turf turned over. He had
witnessed numerous earthquakes, and in some cases had been in

deep mines during their occurrence, when the sound only could

be heard, and he could testify to their effects being confined to

the surface. The direction of the fissures was invariably at right

angles to the line of shock. In South America edl the earth-
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quakes could be traced to volcanic centres. The President in-

quired as to the distinction to l>e drawn lietween the primary and
secondary effects of earthquakes, and whether the author thought
that no fissures were attributable to the direct action of earth-

quakes. As to the cause of the sound, like that of a cart

carrying iron bars or of an artillery waggon, he wished for further
information. Mr. Mallet, in reply, explained that fissures only
take place where masses were comparatively free in one direction.

They might extend to enormous depths, though they often
closed in rapidly. With regard to the power of .predicting

earthquakes, he disbelieved in it wholly, and considered that

any fulfilment of such prophecies must be due to accident

;

earthquakes are so numerous, that the chances of such fulfil-

ments are great. The blow or impulse originating earthquakes
could not be attributed solely to one cause. It arose often from
deep subterranean volcanic action ; but it also—especially in the
case of long-continued tremors, like those of Comrie or Pignerol
—arose from the breaking up or the grinding over each other of

rocky beds at a great depth, through the tangential pressures
produced in the earth's crust by secular cooling. The arrested

impulse of the fall of the Rosberg in Switzerland produced a
sensible earthquake. Fissures in hard rock could not be pro-

duced tiireclly by the shock, because the velocity of impulse in

such rock greatly exceeded that of the elastic wave particle.

The earth's crust was at present not in a state of tension, but of
compression, through secular cooling.

Zoological Society, April 16.—Dr. E. Hamilton, vice-

president, in the chair. A letter was read from Dr. I-t.

Schomburgh, of the Botanic Gaidens, Adelaide, South
Australia, containing an account of the apparently reasonable
conduct of a monkey kept in the gardens.—Mr. A. H. Garrod,
Prosector to the Society, read a paper on the mechanism of the
gizzard in birds, in which he endeavoured to show that the or-

dinary action of this organ was that of compression, and not of
trituration as usually understood.—.A communication was read
from Dr. John Anderson, on a supposed new monkey from the
Sunderbunds to the east of Calcutta, allied to Maccacus rhesus.—
A communication was read from Mr. W. H. Hudson, containing
remarks on the birds of the Rio Negro of Patagonia, as observed
during a recent visit to that locality. To this was added an
appendix, by Mr. Sclater, giving a scientific account of Mr.
Hudson's collections.—A communication was read from Mr. R.
Swinhoe, containing descriptions of two new pheasants (Phn^i-
anus ellioti and Pucrasia dat-it-niii) and a new Garrulax {G. pidi-
collis) from the vicinity of Ningpo, China.—A, paper by Mr. F.
Moore was read containing the descriptions of a large number of
new species of Indian Lepidoptera.—Mr. E. W. H. Holdsworth
read notes on a Cetacean observed on the west coast of Ceylon,
remarkable for possessing a long, straight dorsal fin, and known
to the natives as the " Palmyra fish."—Dr. A. Giinther read a
paper on a collection of reptiles and amphibians made at Metang,
in ihe district of Sarawak, Borneo ; to which was added a
synopsis of the known species of these class3s hitherto recorded
from that island. These were stated to be altogether 153 in

number.—Sir Victor Brooke, Bart., gave a description of a sup-
posed new species of gazelle from Ugogo in Eastern Africa,

which he proposed to designate Gau'/la gyanti.

Linnean Society, April 18.—Mr. G. Bentham, president, in

thechair. Mr. M. E. Grant-Duff, M. P., was elected a fellow.—The
President announced the death of Prof. v. Mohl, one of the foreign

members of the society.—Prof. Oliver described four new genera
of plants recently received at the Kew Herbarium, i. A new
genus of Begoniacepj, from New Grenada, of special interest, as

the order at present consists only of the large genus Begonia, and
another monotypic one from the Sandwich Isles. It resembles
in habit the series of Begonia with thin membranous leaves not
cordate at the base ; but is very aberrant from the typical genus
in possessing a single monophyllous perianth, and being
monoecious, the male flowers possessing only four stamens, which
are apparently didynamous, and give the plant an external re-

semblance to Gesneracere, the ovary, however, is that of typical

Begonia. Prof. Oliver gives this new genus the name Begoniella.

It does not appe.w to throw any light on the diflicult affinities of
the order. The three other genera are from Dr. Maingay's
collection from the Malay Peninsula. The first is a new genus
of Hamamelid.-e, Maingaya, in which the calyx is perfectly closed

in tire bud, and afterwards ruptured. The order is of interest as

going back at least to the Miocene period, and still existing in

both hemispheres. The two[other new genera belong to the order

Olacinea;. The first, Ctenolophon, is one of the few genera of the
order with opposite leaves. The second, Pteleoearpa, includes
two species from Malacca and Borneo.—Prof. Thiselton Dyer on 1'

the Assam tea-plant. The Chinese tea-plant is not known in the
wild state. The Assam tea-plant may be its indigenous form, but
presents well-marked differences.—Dr. Braithwaite on Zoopsis,

'"

Hook, and Tayl., a genus of Hepaticece. 1

Chemical Society, April iS.—The president, Dr. Frank-
'

land, F. R.S,, in the chair.—The secretary read two papers by
Mr. E. A. Letts, " On benzyl isocyanate and cyanurate," and
"On a compound of sodium and glycerine."—Prof. Hunly, of
Kiel, who spoke in German, gave an account of a new method 1

of determining the carbonic acid in sea-wa!er, and of an appara-
tus for collecting the water at great depths, which could be im-
mersed to the required distance below the surface, and then ;

closed by means of stop-cocks. These are turned by powerful I

springs released at the proper moment by an electro-magnet.—Dr.
E. T. Thorpe followed with notes on the action of phosphorus
pentasulphide on tetrachloride of carbon, and on the degree of .

solubility of silver chloride in strong nitric acid.—Dr. Hofmann, ,

F. R.S., then gave a brief account of the new phosphorus bases,
,

which he had recently obtained by the action of alcoholic iodides
on iodide of phosphonium on the presence of zinc oxide, and 1

illustrate.l his remarks by several striking experiments.

Mathematical Society, April 11.— Prof. Cayley, F.R.S.,
vice-president, in the chair.— Prof. Cayley gave an account of a
paper " On the Mechanical Description of certain Sextic Curves.

"

—Mr. Roberts then exhibited an apparatus for the description
of such curves as had been alluded to by Prof. Cayley ; and
further drew attention to an analogous manner in which certain
surfaces of the fourth degree may be generated.—A discussion
followed upon some questions proposed in which the chairman,
Prof. Crofton, Messrs. Cotterill, Merrifield, Sprague, and others
took part.

Photographic Society, April 9.—James Glaisher, F.R.S.,
in the chair. A paper on Merget's Mercury-Printing Process
was read, and some photographs produced by its means were
shown. The photographic image is produced by the reduction
of silver, or other precious metal, salts, by mercuric vapour,
which has been in the first place collected upon a cliche obtained
in the camera. The process is not yet sufficiently elaborated to
be of much practical value.—A paper "On the Photographic
Image upon a Bichromate Film " was read by Mr. H. Baden
Pritch.ard, who demonstrated by a few examples the rapidity
with which the image, once started by light upon a carbon tissue,

continues to acquire vigour after the latter has been withdrawn
from the action of the solar rays.

Victoria Institute, April 15.—The Rev. J. G. Wood "On
the Rationality of the Lower Animals." He gave various
instances of the instinct and rationality of different animals in-
habiting various portions of the globe, and dwelt principally on
the latter, which he considered many animals to possess, though
in a very limited sense. An interesting discussion followed, in
which Captain Petrie pointed out that had the animal creation
no rationality, or rather intelligence, it would be without an
attribute, which helped to make it more subservient to man's
wants. The Rev. C. A. Roe pointed out that the reasoning
powers of man were different from the reason possessed by
animals, which was exceedingly limited, and of a peculiar
nature.

Manchester
Literary and Philosophical Society, March 5.—E. W.

Binney, F. R.S., president, in the chair. "On Changes in the
Distribution of Barometric Pressure, Temperature, and Rain-
fall under different Wmds during a Solar Spot Period," by
Joseph Baxendell, F.R.A.S.—"Further Experiments on the
Rupture of Iron Wire," by Mr. John Ilopkinson.

Physieal and Alalheinalical See/ion, November 7, 1871.

—

Alfred Brothers, F.R.A.S., vice-president, in thechair. "On
Changes in the Distribution of Barometric Pressure, Temperature,
and Rainfall, under different winds, during a Solar Spot Perioii,"
by Joseph Baxendell, F. R.A. S.

December 5, 1S71.—Mr. Thomas Carrick in the chair. " On
the Distribution of Rainfall under different Winds, at St. Peters-
burg, during a Solar Spot Period," by Joseph Baxendell,
F.R.A.S.

February 27.—E. W. Binney, F.R.S., vice-president of the
section, in the chair. "Results of Observations, registered at
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Eccles, on the Direction and Range of the Wind for 1S69, as
made by an Automatic Anemometer for Pressure and Direction,"
by Thomas Mackereth, F.R.A.S.—"On Black Bulb Solar
Radiation Thermometers exposed in various Media," by G. V.
Vernon, F.R.A.S.—Note " On the Relative Velocities of diffe-

rent Winds, at Southport, and Eccles, near Manchester," by
Joseph Baxendell, F.R.A.S.

Cambridge

Philosophical Society, March 11.—Mr. E. H. Morgan, of
Jesus College, and Mr. J. W. Cartmell, of Christ's College,
were elected fellows. The following communications were
read :— (i) By Mr. Hiern, "A monograph of the Ebfuacea:.'"

This elaborate paper will shortly appear in the Society's Trans-
actions. (2) By Dr. Bacon, "The influence of human genera-
tions on the production of insanity." The author brought for-

ward statistics to prove that insanity was proportionate to poverty
—the greatest number of insane persons being found in the
poorest districts. Hence he considered that ameliorating the
condition of the people was of the first importance in the attack

on this disease. (3) By Mr. J. W. L. Glaisher, " Supplement
to a table of Bemouilli's numbers.

"

Edinburgh

Royal Society, March '18.—Sir Robert Christison, Bart.,

president, in the chair.
—"On the Extraction of a Square Root

of a Matrix of the Third Order," by Prof. Cayley.— "Second
Note on the Strain- Function," by Prof. Tait.

—"Note on the

Rate of Cooling at High Temperatures," by Prof. Tait.—"Notice
of a Whinstone Boulder with Artificial Markings and Grooves
on it," by Mr. D. Milne Home, LL.D.— "Notice of the

Fruiting of the Ipecacuan Plant in the Edinburgh Royal Botanic
Garden," by Prof Balfour.

Royal Physical Society, March 27.—Mr. C. W. Peach,

president, in the chair. Note on the occurrence of the Hoopoe
\Upiipa Epops) at Freugh, Stoneykirk, Wigtownshire, by Rev.

George Wdson. The specimen, a male in perfect plumage, was
shot by Mr. Cunningham on March Il5.—Notice of a species of

Mason Ant on the Isle of May, by James M'Bain, M.D. Dr.

M'Bain visited the Isle of May on Feb. 16, and obtained speci-

mens of the ants, with eggs, larvae, and attendant aphides. The
ants since then had been kept in glass vessels, and one of the

artificial Formicarias was exhibited to the Royal Physical Society.

There appeared to be two species of ants in the colonies, one of

which corresponded with the specific characters of the yellow

ant, Formica Jlava, and, being in doubt as to the specific name
of the brown ant, specimens of each were sent to the rBritish

Museum. Mr. F. Smith, a distinguished authority on the Hymen-
optera, stated that "there are two species and two genera in

the quill—one is FormiiaJlava, the other is Myrmka riigiinn/cs.

The Formica is at once known by its single lamina, node (or

scale) between thorax and abdomen ; the Myrmica has two nodes,

and also a sting. These ants commonly occupy opposite sides of

the same hillock."—"On the Vegetable and Animal Life found

in Natural Waters," by Dr. Stevenson Macadam.—Notes of a

Tour in Auvergne, with an exposition of some of the most
illustrative minerals of Central France ; and remarks on the

nidification of some species of the family MytiUdiT, by Mr. D.
Grieve.—Analysis of "The Albert Limestone," Balmoral, by
Mr. J. Falconer King.—Prof Walley exhibited a curious ex-

ample of malformation in a newly-born calf The upper part of

the skull was undeveloped, it had no apparent forelegs, only

rudimentary and imperfect hindlegs, a rudimentary tail, and was
otherwise imperfectly developed.

Glasgow

Geological Society, March 21.—Mr. James Thomson,
vice-president, in the chair.

— " Some Recently-exposed Sections

in the Paisley Clay-beds, and their Relation to the Glacial

Period," by the Rev. William Eraser, of Paisley, These clays

presented the following general order :—(i) Underlying all was
the old boulder clay or till, the conditions of which were alto-

gether unfavourable to life. It represented a cold, bleak, and in

part tumultuary period. (2.) Immediately above this was a lami-

nated clay, whose texture was in every way distinct from the

preceding. It was generally shell-less and stoneless and beauti-

fully laminated, the structure being at times so regular as to re-

semble the edge of a closed book, and specimens kept for a year

or two have shown a texture and taken a polish like jasper. (3.)

Above the laminated clay, which was useful in brickmaking,
there occurs a thick bed in which shells of arctic and boreal
types are found

—

TcUiiia froxima, Pauopira twrzcgiiii, Paten
islaih/i, IIS, Cypiiua ialaiuliia, and others too numerous to

specify. Geologists loved the layer for its shells, which
the brick-field proprietors regarded with an intense dislike.

(4.) Next in order is the clay chiefly used in brickmaking. In
it the glacial shells are not to be found ; the last which dis-

appears is the Cyprina islandica. But in these clays, indeed in

all above the laminated clay, small and large stones, up to

boulders of several tons in weight, are abundant. In some in-

stances they bear longitudinal scratches, but they are deposited
so irrcgulaily that their lines lie in every direction ; showing that

while the origin of the lines or strix was to be ascribed to the
period and the processes of the boulder clay, the transport and
distribution of the materials was connected with subsequent
movements and the melting of floating masses of ice. At the
close of the formation of this clay, and on its surface, appeared
patches of a well-known shell, Mylilus eJulis, the common
mussel. (5,) Closing the series is a covering of varying thick-

ness, and composed of various materials. There sometimes
appeared near the surface a coarsely laminated clay, which had
occasionally been mistaken by observers for the more finely

laminated clay to be found at the commencement of the series.

A long period, however, must have intervened between the two,

and he suggested a careful scrutiny as to the facts connected with
these two distinct clays.

Dublin
Royal Geological Society of Ireland, February 14.

—

Francis M. Jennings, F.C. S., in the chair. The honorary secre-

tary. Dr. Alexander Macalister, read the annual report of the
council. The following officers for the ensuing year were
then elected by ballot :—President— Dr. Alex. Macalister. Vice-
presidents—Earl of Enniskillen, Colonel Meadows Taylor, J.
Emerson Reynolds, Rev. H. Lloyd, F.R.S., and Sir Richard
Griffith, Bart. Treasurers—William Andrews and Dr. Samuel
Downing. Secretaries—Rev. S, Haughton, F. R. S., and Edward
Hull, F.R.S. Council -Sir Robert Kane, F.R.S., Alphonse
Gages, B. B. Stoney, W. Frazer, Dr. Alex. Carte, W. H. S.

Wgstropp, C. R. C. Tichborne, F, C.S., Rev. Maxwell Close,

Francis M. Jennings, F.C.S., Dr. Ramsay H. Traquair, Dr.

J. Barker, J. Ball Greene, W. H. Baily, F.G.S., W. Ogilby,

F.G.S., and R. A. Gray.—Prof Hull, Director of the Geo-
logical Survey of Ireland, read a paper on a remarkable
fault in the New Red sandstone of Whiston, Cheshire.

The position of this fault is marked on the geological survey
maps of Lancashire {one inch map 80 N.W.) as forming the

boundary between the little isolated tract of coal measures, one
mile west of Rainhill Station and the New Red sandstone. The
fault ranges in a nearly meridional direction, and on the west the

upper coal measures, with spirorbis limestone (first discovered by
Mr. Binney, F.R.S.), are brought to the surface, and on the east

the upper mottled sandstone of the Bunter division of the Trias.

The Corporation of St. Helen's, in order to increase the water
supply of the borough, commenced sinking a well, on Mr. Hull's

recommendation, at a distance of 200 yards from the fault in the

New Red sandstone close to Cumber Lane Bridge.* This well

was carried down 75 yards, and from the bottom a bore hole,

i8in. diameter, was driven 35 yards farther ; but at 104 yards
from the surface it passed through the fault, and entered hard
micaceous sandstone of a purple colour belonging to the upper
coal-measures. As the horizontal distance from the outcrop of

the fault where it crosses the railway is 200 yards, and the depth

104 yards, it appears that the slope of the fault is about two
horizontal to one vertical, or 28° from the horizontal. The usual

slope of the faults in South Lancashire being two vertical to one
horizontal, such a result was unexpected, and as the thickness

of New Red sandstone was thus reduced below the calculated

amount the quantity of water obtained (about 400,000 gallons

per day) was consequently much less than that required and
anticipated.

February 22.—A paper was read from Mr. G. H, Kinahan
" On the Formation of Valleys and Lake-basins, with special

reference to Lochlomond." The author dissented from the

views which had been put forth by several eminent geologists as

to sub-aerial denudation ; and held that the principal valleys

both in Scotland and Ireland lay along lines of faults or fissures

* This site was selected, not as being the best for water supply, butthebesi
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in the subjacent rocks. In the highlands of Scotland, so far

as he had observed, there was not a valley, ravine, or lake-basin
unconnected with a break or fault in the strata ; and instanced
particularly the Caledonian Canal, Loch Awe, Glencoe, Loch
Fyne, and Lochlomond. He considered the deep parts of the
latter lake were due to the meeting or crossing of two or more
breaks, where consequently the rocks were fractured to a greater
extent. Some of the dislocations, he was inclined to think, had
been post-glacial.

Paris

Academy of Sciences, April 15.—M. de Saint-Venant read
a memoir on tlie intensity of the forces capable of deforming
ductile cylindrical blocks placed under various conditions.—M.
J. Boussinesq read a memoir on the influence of the centrifugal
forces upon the varied permanent flow of water in prismatic
channels of great width.— M. de Saint- Venant presented a note
by M. E. Combescure on a process of integration by successive
approximations of the equation
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his long-continued investigation.—M. L. V. Turquan submitted
to the judgment of the Academy the description of an apparatus '

for indicating the presence of fire-damp in mines.

BOOKS RECEIVED
Foreign.—(Throdgh Williams and Norgate.)—Anntomi5chi;.systemat;scKe

Beschreibung der Alcyonarien, it" Abtheilung, die Pennatuliden : A. Kblli-
ker. -Morphologic u. Entwiokelungs-geschichte des Pennatulidenstamraes,
nebstallgeiiieinen BetrachtungenzurDesccndenzIehre: A. Kolliker.—Beitrjige
zur Anatomie der Plattwurmer : Sommeru. Landois.—Index der Pctrographie
u. Stratigraphie der Schweiz u. ihrer Umgebungen : B. Studer.—Geschichte
der Himmelsknnde nach ihrem gesammten Umfange, Parts 1-3 : J. H. v.
Madler.—Hydra, eine anatomische entwickelungs-geschi;btliche Unter-
suchung: Dr. N. Kleinenberg.

^cj^^^y-cdx- !)• 4A-

in plastic dynamics.—MM. P. A. Favre and C. A. Valson pre-
sented a continuation of tlieir researches upon crystalline disso-
ciation. This paper contains the first part of their investigations
on the alums.—A note by M. Lecoq de Boisbaudran on the
spectrum of the vapour of wafer. The spectrum was obtained
by passing an induction current through a tube filled with rarefied
aqueous vapour ; the spectrum consists of white stratifications,

the light of which is resolved into four principal lines.—
Several papers relating to auroras were read, including
a note by M. Chapelas on polar lights observed in Paris
on the evening of April 10; one by M. Tarry, communi-
cated by M. Le Verrier, on the prevision of magnetic
auroras by means of terrestrial currents, as applied to the
aurora of April 10 by M Bureau ; a general investigation of
auroras by M. Heis, including a long list of parallel occurrences
of such phenomena in the northern and southern hemispheres
during the years 1S70 and 1871 ; and a note by M. Linuer on
the theory of auroras, in which the author concludes that they
are electro-magnetic phenomena which have their seat chiefly in
the upper regions of the atmosphere.—M. Loewy presented a
note on the discovery of two new planets, 119 and 120 one
observed in Paris on April 9 by M. Paul Henry, the other at
Marseilles on April 10 by M. Borelly. The positions of these
planets on April II-13 are given.—M. Berthelot read a note on
the heat of formation of the oxygenated compounds of nitrogen.—M. A. Gdlot presented a claim of priority with respect to a
paper read by M. Gruner on January 22 on the action of oxide
of carbon on iron and its oxides.—M. Cahours presented a note
by MM. L. Dusart and C. Bardy on the phenoles.—M. Bous-
singault presented a note by M. A. Muntz on the statics of the
cultivation of hops, containing a statement of the elements
assimilated by the hop plants gi'own upon thirty-eight ares, and
upon one hectare of land at Worth.—A note by M. C. van
Bambekc on the first effects of fecundation upon the ova of
fishes and on the origin and interpretation of the mucous or
glandular lamella in the osseous fishes was presented by M. de
Quartrefages. The author stated, as the result of his researches,
that under the influence of fecundation the germinal disc of the
egg in osseous fishes divides into two layers, of which the upper
one becomes segmented, whilst the lower one forms an interme-
diate layer between the segmented blastoderm and the vitelline
sphere, and accompanies the former in its development around
the latter. He regards the thin central portion of this intermediate
layer as the homologue of the mucous lamella.—M. A. Gaudry
read a paper on the fossil animals of the Leberon in Vaucluse.
These lossils are chiefly mammalian, and present a remarkable
anology to those of the Miocene deposits of Pikermi in Attica,
investigated some years since by the author.—M. A. Brongniart
presented a note by M. de Saporta " On the more precise deter-
mination of certain Jurassic Coniferous Genera by Observation
of their Fruits." The genera here referred to are Brachvphvllnm,
PachyfJ:yllum, Echhioslrohus, Ciinnitighamia, Widdrin«tonin,
Palicocyparis (a new genus proposed for some species described
as belonging to Tliuyites), and PJiyl'.ostrobus (a new genus allied

to T/uijii).—M. de Quatrefages communicated a note by MM.
E. Masscnat, P. Lalandc, and Carlailhac "On the Discovery of
a Human Skeleton of the Reindeer period at Laugene-Basse in
the Dordogne."—M. A. Milne-Edwards read some researches
upon fossil birds, containmg a sort of summary of the results of
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